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i88o.  SAMUEL   DAVID  GROSS,  M.D.,  LL.D.,  D.C.L.  Oxon., 
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1885.  MOSES  GUNN,  A.M.,  M.D.,  LL.D. 

1886.  HUNTER  McGUIRE,  M.D. 

1887.  D.  HAYES  AGNEW,  M.D.,  LL.D. 

1888.  D.  W.  CHEEVER,  M.D. 

1889.  D.  W.  YANDELL,  M  D. 


FELLOWS 


AMERICAN   SURGICAL  ASSOCIATION. 


MAY,  1889. 


•  Denotes  Original  Fellows. 
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1882.  Agnew,  D.  Hayes,  M  D.,  LL  D.,  N.  W.  corner  Sixteenth 
and  Walnut  Streets,  Philadelphia.  Professor  of  Surgery 
(Emeritus),  Honorary  Professor  of  Clinical  Surgery  in  the 
University  of  Pennsylvania.  President,  1887. 
*i88o.  AsHHURST,  John,  Jr.,  M.D.,  2000  West  Di  Lancey  Place, 
Philadelphia.  Professor  of  Surgery  and  of  Clinical  Surgery 
in  the  University  of  Pennsylvania,  Surgeon  to  the  Pennsyl- 
vania Hospital,  Senior  Surgeon  to  the  Children's  Hospital 
of  Philadelphia. 

1882.     Barton,  James  M.,  A.M.,  M.D.,  1344  Spruce  Street,  Phila- 
delphia. Surgeon  to  the  Jefferson  Medical  College  Hospital. 
*i88o.     Ben  HAM,  Silas  Nelson,  A.M.,  M.D.,    156  Third  Avenue, 
Pittsburg,  Pa. 
1882.     Billings,  John  Shaw,  M.D.,  LL.D.  Edin.  and  Harv.,  Array 
Medical  Museum,  Seventh  and  B  Streets  (S.  W.),  Wash- 
ington, Surgeon  U.  S.  Army.    Member  of  Council,  1884-89. 
1882.     BoNTEcou,  Reed  Brockway,  M.D.,  82  Fourth  Street,  Troy, 
N.  Y.     Surgeon  to  the  Marshall  Infirmary,  Troy,  N.  Y. 
*i88o.     Bramble,  D.  D.,  M.D.,  169  Broadway,  Cincinnati,  Ohio. 
*i88o.     Briggs,  William  Thompson,  M.D.,  corner  Summer  and  Union 
Streets,    Nashville,    Tenn.      Professor  of    Surgery  in  the 
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Medical  Department  of  the  University  of  Nashville  and 
Vanderbilt  University,  Surgeon  to  the  University  Hospital 
of  Nashville  and  to  the  Hospital  of  the  Good  Shepherd. 
President,  1884. 
*i88o.  Brinton,  John  H.,  M.D.,  1423  Spruce  Street,  Philadelphia. 
Profe&sor  of  the  Practice  of  Surgery  and  of  Clinical  Surgery 
in  the  Jefferson  Medical  College  of  Philadelphia,  Surgeon  to 
St.  Joseph's  Hospital,  Philadelphia.  Treasurer,  1884-85. 
1882.  Bull,  William  Tillinghast,  M.D.,  35  West  Thirty-fifth 
Street,  New  York.  Adjunct  Professor  of  the  Practice  of 
Surgery  and  of  Clinical  Surgery  in  the  College  of  Physicians 
and  Surgeons  of  New  York,  Surgeon  to  the  New  York 
Hospital  and  to  St.  Luke's  Hospital,  Consulting  Surgeon 
to  the  Hospital  for  Ruptured  and  Crippled  and  to  the 
New  York  Cancer  Hospital. 

*ti88o.  Cabell,  James  L.,  A.M.,  M.D.,  LL.D.,  University  of  Vir- 
ginia, Virginia. 

1889.  Cabot,  Arthur  T.,  Boston,  Mass.  Surgeon  to  the  Massa- 
chusetts General  Hospital. 
*i88o,  Campbell,  Henry  Fraser,  A.M.,  M.D.,  Augusta,  Ga.  Pro- 
fessor of  Surgery  and  Gynecology  in  the  Medical  Depart- 
ment of  the  University  of  Georgia,  Surgeon  to  the  City 
Hospital  and  to  the  Freedman's  Hospital  of  Augusta,  Ga. 
Member  of  Council,  1882. 

1885.  Car.malt,  William  H.,  A.M.,  M.D.,,87  Elm  Street,  New 
Haven,  Connecticut.  Professor  of  Surgery  in  Yale  Uni- 
versity, Surgeon  to  the  New  Haven  Hospital. 

1882.     Cheever,  David  Williams,  M.D.,  239  Boylston  Street,  Bos- 
ton, Mass.     Professor  of  Surgery  in  Harvard  University, 
Surgeon  to  the  Boston  City  Hospital.     President,  1888. 
*i88o.     Coleman,  John  Scott,  M.D.,  563  Green  Street,  Augusta,  Ga. 

1882.  C0.MIN0ER,  John  A.,M.D.,  77^  South  Illinois  Street,  Indian- 
apolis, Ind.  Professor  of  Surgery  in  the  Indiana  Medical 
College,  Surgeon  to  the  City  Hospital  of  Indianapolis. 
*i88o.  Conner,  Phineas  Sanborn,  M.D.,  LL.D.,  Preasurer,  159 
West  Ninth  Street,  Cincinnati,  Ohio.  Professor  of  Surgery 
in  the  Medical  College  of  Ohio,  Surgeon  to  the  Cincinnati 
Hospital  and  to  the  Good  Samaritan  Hospital,  Cincinnati. 
Member  of  Councilt  1883. 
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1883.  Dandridge,  Nathaniel  Pendleton,  M.D.,  63  W.  Eighth 
Street,  Cincinnati,  Ohio.  Professor  of  Practice  of  Surgery 
and  of  Clinical  Surgery  in  Miami  Medical  College,  Cin- 
cinnati. 

1880.  Davis,  Samuel  T.,  M.D.,  134  North  Fourth  Street,  Lan- 
caster, Pa. 

1880.  Dawson,  William  Wirt,  M.D.,  corner  Third  and  Broadway, 
Cincinnati,  Ohio.  Professor  of  Clinical  Surgery  in  the 
Medical  College  of  Ohio,  Surgeon  to  the  Hospital  of  the 
Good  Samaritan,  Cincinnati.      Vice- President ^  1883. 

i88.'.  Dennis  Frederic  Shepard,  M.D.,  ai  East  Twenty-first 
Street,  New  York.  Professor  of  the  Principles  and  Practice 
of  Surgery  in  the  Bellevue  Hospital  Medical  College,  Sur- 
geon to  the  Bellevue  Hospital  and  to  St.  Vincent's  Hos- 
pital, and  Consulting  Surgeon  to  the  Hospital  for  Ruptured 
and  Crippled,  New  York.  Vice-President^  1887.  Member 
of  Council y  1889. 

1882.  Dunott,  Thomas  J.,  M.D.,  132  Walnut  Street,  Harrisburg, 

Pa.     Surgeon  to  the  Harrisburg  Hospital. 

1883.  Fencer,  Christian,  M.D.,  269  La  Salle  Avenue,  Chicago. 

Professor  of  General  Pathology  and  Pathological  Anatomy 
in  the  Chicago  Medical  College  (Medical  Department  of 
Northwestern  University). 
1882.  Forbes,  William  S.mith,  M.D.,  1409  Locust  Street,  Phila- 
delphia. Professor  of  Anatomy  in  the  Jefferson  Medical 
College  of  Philadelphia,  Surgeon  to  the  Protestant  Epis- 
copal Hospital  of  Philadelphia. 

1882.  Gay,  George  Washington,  M.D.,  589  Tremont  Street, 
Boston,  Mass.  Surgeon  to  the  Boston  City  Hospital, 
Clinical  Instructor  in  Surgery  in  Harvard  University. 
Member  of  Council y  1882. 
'1880.  Goulev,  John  W.  S.,  M.D.,  324  Madison  Avenue,  New  York. 
Surgeon  to  Bellevue  Hospital,  New  York.  Member  of 
Council,  1 881;    Vice-President,  1886. 

1882.  Gregory,  Elisha  H.,  M.D  ,  LL.D.,  1006  Olive  Street,  St. 
Louis,  Mo.     Professor  of  Surgery  in  the  St.  Louis  Medical 
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College,  Surgeon    to  the   St.  Louis   Hospital,  St.  Louis. 
Vice  ■  President,  1884. 
*:J:i88o.  Gross,  Samuel  VV.,  A.M  ,  M.D.,  LL.D.,  Philadelphia. 

1889.  Romans,  John,  161  Beacon  Street,  Boston,  Mass.  Visiting 
Surgeon  to  the  Massachusetts  General  Hospital. 

1882.  IsHAM,  Ralph  N.,  A.M.,  M.D.,  321  Dearborn  Avenue,  Chi- 
cago. Professor  of  the  Principles  and  Practice  of  Surgery 
in  the  Chicago  Medical  College  (Medical  Department  of 
the  Northwestern  University). 

*i88o.  Johnston,  Christopher,  M.D.,  201  West  Franklin  Street, 
Baltimore,  Md.  Professor  of  Surgery  in  the  University  of 
Maryland  (Emeritus).      Vice  President,  1885. 

*i88o.  Keen,  William  Williams,  A.M.,  M.D.,  1729  Chestnut  Street, 
Philadelphia.  Professor  of  the  Principles  of  Surgery  and 
of  Clinical  Surgery  in  the  Jefferson  Medical  College  of 
Philadelphia,  Surgeon  to  St.  Agnes's  Hospital,  Philadelphia. 

*i88o.  KiNLOCH,  Robert  Alexander,  M.D.,  28.15  Meeting  Street, 
Charleston,  S.  C.  Professor  of  Surgery  in  the  Medical 
College  of  the  State  of  South  Carolina,  Surgeon  to  the 
Roper  Hospital  and  to  the  City  Hospital,  and  Surgeon  and 
Gynecologist  to  St.  Xavier's  Infirmary,  Charleston.  Mem- 
ber 0/  Council,  1880-81,  1886. 

1889.     Lane,  Levi  Cooper,  San  Francisco,  Cal.     Professor  of  Sur- 
gery in  the  Cooper  Medical  College,  San  Francisco. 
1889.     Lange,  Frederick  E.,  691  Lexington  Avenue,  New  York. 
*i88o.     Levis,  Richard  J.,  A.M.,  M.D.,  1627  Walnut  Street. 

1882.  Maclean,  Donald,  M.D  ,  F.R.C.S.  Edin.,  72  Lafayette 
Avenue,  Detroit,  Michigan.  Professor  of  Surgery  and  of 
Clinical  Surgery  in  the  University  of  Michigan  ;  Surgeon 
to  the  University  Hospital,  Ann  Arbor ;  Consulting  Surgeon 
to  the  Harper  Hospital,  Detroit. 

*i88o.  Marks,  Solon,  M  D.,  136  Wisconsin  Street,  Milwaukee,  Wis- 
consin.    Surgeon  to  St.  Miry's  Hospital  of  Milwaukee. 

*i88o.  Ma.stin,  Claudius  Henry,  M.D.,  LL.D.  Univ.  of  Penna., 
Vice-President.  Northeast  corner  Joachim  and  Conti 
Streets,  Mobile,  Ala. 
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1887.     Mastin,  William  McDowell,  M.D.,  Northeast  corner  Joachim 

and  Conti  Streets,  Mobile,  Ala. 
1883.     McCann,  James,  M.D.,  300  Penn  Avenue,  Pittsburg,  Pa. 

Surgeon  to  the  Western  Pennsylvania  Hospital,  Pittsburg. 
1882.     McGraw,  Theodore  A.,  M.D.,  107  West  Fort  Street,  Detroit, 

Michigan.      Professor  of  Surgery  in  the  Detroit   Medical 

College,  Surgeon  to  St.  Mary's  Hospital  and  to  the  Harper 

Hospital,  Detroit. 
*i88o.     McGuiRE,  Hunter,  M.D.,  LL.D.,  Southwest  corner  Sixth 

and  Grace  Streets,    Richmond,  Va.     Member  of  Comncil^ 

1880-85;  President,  1886. 
1882.     McLean,  LeRoy,  M.D.,  21  First  Street,  Troy,  New  York. 

Surgeon  to  the  Troy  Hospital,  in  charge  of  the  Sisters  of 

Charity. 
*i88o.     Mears,  J.   EwiNG,  A.M.,  M.D.,  Recorder^  1881-89,   1439 

Walnut  Street,  Philadelphii.     Professor  of  Anatomy  and  of 

Clinical  Surgery  in  the   Pennsylvania  College  of  Dental 

Surgery,  Demonstrator  of  Surgery  in  the  Jefferson  Medical 

College  of  Philadelphia,  Surgeon  to  St.  Agnes's  Hospital, 

Philadelphia. 

1885.  Michael,  Jacob  Edwin,  A.M.,  M.D.,  937  Madison  Avenue, 

Baltimore,  Md.  Professor  of  Anatomy  and  Clinical  Sur- 
gery in  the  University  of  Maryland,  Surgeon  to  the  Uni- 
versity Hospital,  Consulting  Surgeon  lo  the  Presbyterian 
Eye,  Ear,  and  Throat  Charity  Hospital,  Baltimore. 

*i88o.  Moore,  Edward  Mott,  M.D.,  LL.D.,  63  South  Fitzhugh 
Street,  Rochester,  N,  Y.  Surgeon  to  St.  Mary's  Hospital 
of  Rochester.      Vice-President,  1882;  President,  1884. 

*i88o.  Morton,  Thomas  George,  M.D.,  Pniladelphia.  Surgeon  to 
the  Pennsylvania  Hospital,  to  the  Orthopaedic  Hospital, 
and  to  the  Jewish  Hospital,  Philadelphia. 

1886.  Mudd,  Henry  H.,  M-.D.,  2604  Locust  Street,  St.  Louis,  Mo. 

Professor  of  Surgical  Anatomy  and  Clinical  Surgery  in  St. 
Louis  Medical  College,  Surgeon  to  St.  Luke's  Hospital, 
St.  Louis. 

1882.  Nancrede,  Charles  Beylard,  M.D.,  Vice-President,  2109 
Pine  Street,  Philadelphia.  Professor  of  General  and  Ortho- 
paedic Surgery  in  the  Philadelphia  Polyclinic  and  College 
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for  Graduates,  Surgeon  to  the  Protestant  Episcopal  Hospital 
and   to   St.   Christopher's    Hospital    for    Children,  Phila- 
delphia. 
1882.     NoRRis,  Basil,   M.D.,   Surgeon    U.  S.  Army,  ''Occidental 
Hotel,"  San  Francisco,  Cal. 

1882.  Owens,  John  E.,  M.D.,  186  Michigan  Avenue,  Chicago. 
Professor  of  Surgical  Anatomy  and  Operative  Surgery  in  the 
Chicago  Medical  College,  Attending  Surgeon  to  St.  Luke's 
Hospital,  Chicago. 

'1880.  Packard,  John  H.,  M.D.,  1924  Spruce  Street,  Philadelphia. 
Surgeon  to  the  Pennsylvania  Hospital  and  to  St.  Joseph's 
Hospital,  Philadelphia.     Treasurer,  1880-83. 

'1880.  Pancoast,  William  Henry,  M  D.,  1500  Walnut  Street,  Phila- 
delphia. Professor  of  Anatomy  in  the  Medico  Chirurgical 
College  of  Philadelphia. 

1885.  Park,  Roswell,  A.M.,  M.D.,  510  Delaware  Avenue,  Buffalo, 
New  York.  Professor  of  Surgery  in  the  Medical  Department 
of  the  University  of  Buffalo,  Surgeon  to  the  Buffalo  General 
Hospital,  and  Consulting  Surgeon  to  the  Fitch  Accident 
Hospital. 

1882.  Parkes,  Charles  T.,  M.D.,  125  State  Street,  Chicago.    Pro- 

fessor of  the  Principles  and  Practice  of  Surgery  and  of 
Clinical  Surgery  in  Rush  Medical  College,  Chicago. 

1883.  Peck,  Washington  F.,  A.M.,  M.D.,  no  East  Third  Street, 

Davenport,  Iowa.  Professor  of  Surgery  and  of  Clinical 
Surgery  in  the  Medical  Department  of  the  State  University 
of  Iowa,  Surgeon  to  the  Mercy  Hospital  of  Davenport,  and 
Consulting  Surgeon  to  the  Mercy  Hospital  of  Iowa  City. 
Member  0/ Council,  1^2)^. 

1889.  PiLCHER,  Lewis  S.,  145  Gates  Avenue,  Brooklyn,  N.  Y. 
Professor  of  Clinical  Surgery  in  the  Post-Graduate  Medical 
School. 

1881.  Pollock,  Alex.  M.,  M.D.,  P.  O.  Box  838,  Pittsburg,  Pa. 
Surgeon  to  the  Mercy  Hospital  and  to  the  Passavant's  Hos- 
pital of  Pittsburg. 

1887.  Porter,  Charles  Burnham,  A.B.,  A.M.,  M.D.  Harv.,  5 
Arlington  Street,  Boston,  Mass.     Professor  of  Clinical  Sur- 
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gery  in  Harvard  Medical  School,  Surgeon  to  the  Massa- 
chusetts General  Hospital. 

1882.  Porter,  William  Gibbs,  M.D.,  1223  Spruce  Street,  Phila- 
delphia. Surgeon  to  the  Presbyterian  Hospital  and  to  the 
Philadelphia  Hospital. 

1882.  Prewitt,  Theodore  F.,  M.D.,  2126  Olive  Street,  St.  Louis, 
Mo.  Professor  of  the  Principles  and  Practice  of  Surgery  and 
of  Clinical  Surgery  in  the  Missouri  Medical  College,  Surgeon 
to  St.  John's  Hospital,  St.  Louis.      Vice-President,  1886. 

1882.     Prince,  David,  M.D.,  Jacksonville,  Illinois. 

1886.  Ransohoff,  Joseph,  M.D.,   F.R.C.S.    Eng.,   296  Walnut 

Street,   Cincinnati,  Ohio.     Professor  of  Anatomy  in  the 
Medical  College  of  Ohio,  Surgeon  to  the  Cincinnati  Hos- 
pital and  to  the  Good  Samaritan  Hospital,  Cincinnati. 
1882.     Reed,  Thomas  B.,  M.D.,  1427  Walnut  Street,  Philadelphia. 
Surgeon  to  the  Presbyterian  Hospital,  Philadelphia. 

1887.  Richardson,  Mai  rice  Howe,  A.B.,  M.D.,  224  Beacon  Street, 

Boston,  Mass.  Surgeon  to  the  Massachusetts  General  Hos- 
pital, Assistant  Professor  of  Anatomy  in  Harvard  Medical 
School. 

1880.  Richardson,  Tobias  G.,  M.D.,  a8a  Prytania  Street,  New 
Orleans.  Professor  of  Surgery  in  the  Medical  Department 
of  the  University  of  Louisiana  (Emeritus),  New  Orleans. 
Vice-President,  1885. 

1882.  Roberts,  John  B.,  M.D.,  1627  Walnut  Street,  Philadelphia. 
Professor  of  Anatomy  and  Surgery  in  the  Philadelphia 
Polyclinic,  Surgeon  to  the  Jewish  Hospital  and  to  St. 
Agnes's  Hospital,  and  Lecturer  on  Anatomy  in  the  Summer 
School  of  the  University  of  Pennsylvania.  Vice- Pre  side  nty 
1888. 

1882.  Rushmore,  John  Dikeman,  M.D.,  129  Montague  Street, 
Brooklyn,  N.  Y.  Professor  of  Surgery  in  the  Long  Island 
College  Hospital,  Surgeon  to  the  Brooklyn  Hospital,  to 
St.  Peter's  Hospital,  and  to  the  Eye  and  Ear  Hospital, 
Brooklyn. 

18S0.     Russell,  Thomas  Pember,  M.D.,  Oshkosh,  Wisconsin. 

1S80.  S.WRE,  Lewis  Albert,  M.D.,  285  Fifth  Avenue,  New  York. 
Professor  of  Orthopaedic  Surgery  in  the  Bellevue  Hospital 
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Medical  College,  Consulting  Surgeon  to  the  Bellevue  Hos- 
pital, to  the  Charity  Hospital,  to  St.  Elizabeth's  Hospital, 
and  to  the  Home  for  Incurables,  New  York. 

1882  Senn,  Nicholas,  M.D.,  253  Twelfth  Street,  Milwaukee,  Wis. 
Attending  Surgeon  to  the  Milwaukee  Hospital,  and  Pro- 
fessor of  Principles  of  Surgery  and  of  Surgical  Pathology  in 
Rush  Medical  College,  Chicago,  Illinois. 

1882.  Smith,  Al.a.n  Penniman,  M.D.,  24  West  Franklin  Street, 
Baltimore,  Md.  Surgeon  to  St.  Vincent's  Hospital,  to  the 
Union  Protestant  Infirmary,  to  the  Hebrew  Hospital,  to 
St,  Agnes's  Hospital,  to  the  Miryland  Eye,  Ear,  and  Throat 
Hospital,  and  to  the  Hospital  for  Diseases  of  Women,  Balti- 
more, Maryland. 

1882.  Smith,  Stephen,  A.M.,  M.D.,  574  Madison  Avenue,  New 
York.  Professor  of  Clinical  Surgery  in  the  University 
Medical  College  of  New  York,  Surgeon  to  Bellevue  Hospital 
and  to  St.  Vincent's  Hospital,  New  York. 

1882.  Squire,  T.  H.,  M.D.,  409  East  Church  Street,  Elmira,  N.  Y. 
1889.     Stimson,   Lewis  A.,   34  E.  Thirty-third  Street,  New  York. 

Professor  of  Surgery  in  the  University  of  New  York. 

1883.  Taylor,  William  Edwin,  M.D.,  "Occidental  Hotel,"  San 

Francisco,  Cal.  Professor  of  the  Principles  and  Practice  of 
Surgery  in  the  Medical  Department  of  the  University  of 
California,  and  in  the  Dental  Department  of  the  same  Uni- 
versity, San  Francisco. 

1885.  Thompson,  J.  Ford,  M.D.,  1401  H  Street,  N.  W.,  Wash- 
ington,  D.  C.  Professor  of  Surgery  in  the  National  Medical 
College,  Surgeon  to  the  Garfield  Memorial  Hospital  and  to 
the  Children's  Hospital. 

1882.  Thomson,  William,  M.D.,  1502  Locust  Street,  Philadelphia. 
Honorary  Professor  of  Ophthalmology  in  the  Jefferson 
Medical  College  Hospital,  Philadelphia. 

1882.  Tiffany,  Louis  McLane,  A.M.  Cantab.,  M.D.,  831  Park 
Avenue,  Baltimore,  Md.  Professor  of  Surgery  in  the  Uni- 
versity of  Maryland,  Surgeon  to  the  University  Hospital, 
Biltimore.  •Memher  0/ Council,  i%%$-Z(). 
■"iSSo.  Tremaine,  William  S.,  M.D.,  217  Franklin  Street,  Buffalo, 
N.  Y.    Major  and  Surgeon  U.  S.  Army,  Consulting  Surgeon 
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This  Volume  of  Transactions  contains  the   papers  read  before  the 
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The  Association  assumes  no  responsibility  for  the  statements  and  opinions 
published  in  this  volume. 


REPORT  OF  THE  COMMITTEE  ON  NECROLOGY 


SAMUEL  WEISSEL  GROSS.  M.D..  LL.D. 

Born  Februurv  4,  1837.     Died  April  16,  1889. 

Samuel  Weissel  (jk«»ss,  M.D.,  LL.D..  one  of  the  Original 
Fellows  of  the  American  Surgical  Association,  was  the  eldest 
son  of  the  late  Prof.  Samuel  D.  Gross,  born  in  Cincinnati,  Feb- 
ruary 4,  1837.  His  literary  education  was  received  in  Shelby 
College,  Kentucky,  and  his  study  of  medicine  began  in  the 
Medical  Department  of  the  University  of  Louisville,  and  was 
completed  in  Jefferson  Medical  College  in  March,  1857,  when 
he  received  the  degree  of  Doctor  in  Medicine.  At  the  termina- 
tion of  his  college  course  he  entered  upon  the  practice  of  his 
profession,  devoting  much  time  to  teaching  in  connection  with 
the  college  classes,  to  pathological  research  and  to  medical  liter- 
ature, being  associated  with  his  father  in  the  work  of  editing 
the  North  American  Medico- Chirurgical  RrAew.  On  the  out- 
break of  the  Civil  War  in  1 861,  he  entered  the  medical  corps  of 
the  volunteer  service,  receiving  the  appointment  of  Brigade- 
Surgeon  with  the  rank  of  Major.  His  military  service  extended 
over  a  period  of  nearly  four  years — from  August  3,  1861,  to 
June  24,  18.65,  at  which  date  he  was  mustered  out.  During  his 
period  of  service  he  did  duty  most  of  the  time  as  Medical 
Director  in  various  Military  Departments  of  the  country.  In 
recognition  of  the  efficient  service  rendered  by  him  as  medical 
officer,  he  received  the  brevet  of  Lieutenant-Colonel  in  June, 
1866. 

At  the  close  of  the  war  he  returned  to  Philadelphia  and 
resumed  professional  work,  receiving  at  different  periods  the 
appointments   of  Lecturer  on  Genito-urinary  Diseases   in   the 
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summer  course  of  Jefferson  Medical  College,  and  Surgeon  to 
the  Howard  Hospital,  Philadelphia  Hospital,  and  Hospital  of 
Jefferson  Medical  College.  In  1882,  on  the  retirement  of  his 
father  from  the  Chair  of  Surgery  in  Jefferson  Medical  College, 
he  was  elected  one  of  the  Professors  of  Surgery,  the  Chair  being 
divided. 

As  the  occupant  of  the  Chair  of  the  Principles  of  Surgery 
he  soon  made  manifest  his  powers  as  a  teacher,  and  each  session 
gave  evidence  of  expanding  knowledge,  deep  research,  and 
critical  judgment.  Gifted  in  speech,  he  conveyed  instruction  in 
terms  so  clear  that  all  were  able  to  understand  and  receive.  Of 
fine  presence,  and  endowed  with  a  clear,  strong  voice,  he  com- 
manded the  respect  and  held  the  close  attention  of  the  class. 

As  an  author  his  contributions  to  surgical  literature  were 
numerous  and  of  great  value.  In  addition  to  his  contributions 
to  the  medical  journals  and  associations  he  published  a  Treatise 
on  Tumors  of  the  Mammary  Gland  in  1880,  and  a  Practical 
Treatise  on  Impotence,  Sterility,  and  Disorders  of  the  Male  Sexual 
Organs  in  188 1.  In  1876  he  edited  his  father's  work  on  Diseases, 
Injuries,  etc.,  of  the  Urinary  Bladder.  He  aided  his  father  largely 
in  the  preparation  of  the  various  editions  of  his  System  of 
Surgery,  and  especially  were  the  results  of  his  labor  seen  in  the 
last  issued  from  the  press.  As  one  of  the  staff  of  the  Medical 
News,  his  editorial  articles  were  characterized  by  "learned  re- 
search, surgical  acumen,  clearness  of  expression,  and  practical 
application." 

Dr.  Gross  was  a  member  of  a  number  of  medical  societies, 
local,  State,  and  National.  He  became  a  member  of  the  Patho- 
logical Society  of  Philadelphia  in  its  second  year,  took  an  active 
part  in  its  proceedings,  and  was  elected  President  of  it  in  1879. 
He  was  one  of  the  founders  of  the  Academy  of  Surgery  of  Phila- 
delphia, and  was  elected  Vice-President  in  1884;  a  member  of 
the  County  and  State  Medical  Societies;  a  Fellow  of  the  College 
of  Physicians  of  Philadelphia  ;  member  of  the  American  Medical 
Association,  and  one  of  the  founders  of  the  American  Genito- 
urinary As.sociation,     As  a  member  of  the  various  associations 
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he  participated  actively  in  their  work,  and  to  many  of  them 
made  valuable  contributions. 

No  Fellow  fulfilled  more  fully  the  requirements  of  the  Con- 
stitution of  the  Surgical  Association  as  to  his  qualification  for 
Fellowship  than  Dr.  Gross.  His  distinction  as  author,  teacher, 
original  investigator  and  practitioner  of  surgery,  made  him 
one  of  the  most  eminent  members  of  the  medical  profession  of 
this  country,  and  carried  his  name  and  fame  into  all  parts  of 
the  world,  perpetuating  in  the  record  of  his  brilliant  achieve- 
ments the  name  and  fame  of  his  illustrious  sire.  Death  came 
to  him  when  he  was  in  the  plenitude  of  his  mental  powers 
— when  he  was  garnering  the  rich  treasures  of  ripened  experi- 
ence ;  when  with  brain  and  hand  he  was  most  active  in  his 
contributions  to  surgical  science  and  art.  The  termination  of 
his  life  at  this  period  of  his  work  increases  many  fold  the  loss 
sustained  by  the  profession  of  which  he  was  a  member,  "  while 
to  his  family,  his  students,  and  the  guild  who  loved  him  it  is  a 
hard  arbitrament  of  fate." 

The  following  resolutions  were  adopted  at  the  meeting  of  the 
Association,  held  May  i6th  : 

The  American  Surgical  Association  having  learned  with  profound 
regret  of  the  death  of  Dr.  Samuel  W.  Gross,  who  assisted  in  founding  it, 
and  contributed  by  his  example  and  work  largely  to  its  success ;  who  as 
a  teacher  was  enlightened  and  impressive;  as  an  author  was  accurate 
and  original ;  as  a  surgeon  was  sound  in  judgment,  rich  in  clinical  ex- 
perience, and  skilled  in  manipulation;  as  a  Fellow  was  genial  and 
courteous;  therefore  be  it 

Resolved,  That  the  Association  deplores  his  death  as  an  irreparable 
loss,  and  directs  that  a  copy  of  the  foregoing  be  spread  upon  its 
Minutes  and  forwarded  to  his  bereaved  family. 

J.  E.  M. 


ADDRESS  OF  THE  PRESIDENT. 
THE  FUTURE  OF  SURGERY  WITHOUT  LIMIT. 

By  DAVID  W.  CHEEVER.  M.D.. 

OF  BOSTON. 


Fellows  of  the  American  Surgical  Association  :  I  believe 
that  we  are  warranted  in  saying  that  the  future  of  surgery  is 
without  limit. 

I  deduce  this  conclusion,  first,  from  considering  what  the  mind 
of  man  has  already  done ;  second,  from  the  future  possibilities 
of  fields  hitherto  unknown  and  unexplored,  but  now  opening  up 
to  science. 

There  can  be  but  two  limitations— either  in  the  mind  of  man, 
or  in  the  subject. 

Since  the  time  when  in  the  anthropoid  the  cerebral  lobes  first 
began  to  creep  over  and  cover  the  cerebellum,  what  a  growth 
has  taken  place  in  the  penetrating  power  of  the  human  senses. 

The  brain  has  progressed  from  the  rude  hammer  of  the  prog- 
nathous cave  dweller  to  the  telescope  and  the  microscope. 

Originally  of  vision  far  less  acute  than  the  eagle's,  the  eye  of 
man  now  ranges  from  the  fixed  star  to  the  twenty-thousandth 
of  an  inch  bacterium. 

We  analyze  the  sun's  gases  with  the  spectrum  ;  we  follow  the 
magnet  unerringly  on  the  sea;  we  utilize  lightning;  we  count 
the  vibrations  of  sound ;  we  measure  light ;  we  speak  across  the 
ocean;  we  estimate  the  age  of  our  planet;  we  analyze  atoms; 
we  compose  new  substances ;  we  make  pictures  from  light ;  we 
photograph  and  map  the  stars ;  we  explore  the  pole  and  test  the 
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glacial  history  of  the  world ;  we  find  subterranean  springs  and 
light  our  homes  from  old  volcanic  sources  ;  we  measure  the 
crevasses  in  the  glaciers  of  Mars ;  we  count  tides  by  the  moon  ; 
we  defy  the  winds  with  steam  ;  we  foretell  storms  by  the  barom- 
eter ;  we  construct  isothermal  lines ;  we  inspect  the  bottom  of 
the  sea ;  we  demonstrate  eclipses ;  we  measure  space  by  the 
transit  of  Venus  ;  we  predict  comets  ;  we  find  a  solar  and  a  stellar 
unit  of  time;  we  unravel  Egyptian  chronology;  we  trace  man 
downward  through  the  stages  of  evolution.  Man  invents  the 
wheel,  the  ship,  the  pendulum,  the  siphon  ;  under  the  water,  in 
and  on  the  earth,  in  the  air,  in  the  infinity  of  space,  in  the  infinity 
of  microorganisms,  the  mind  finds  no  limit,  but  is  ever  restless, 
ever  searching.  And  now  in  medicine — averting  pestilence; 
annulling  pain  ;  destroying  sepsis  ; — shall  we  stop  ? 

In  gradual  development  the  brain  of  man  has  gone  on,  step 
by  step,  investigating  itself,  until  we  localize  disease  by  the 
tracings  on  cerebral  surfaces,  and  condense  in  that  wonderful 
cortical  substance  a  palimpsest  of  impressions,  mental  and 
material. 

The  brain  studies  itself  "  Know  thyself,"  said  the  Greek  ; 
and  in  searching  the  crypts  of  the  human  brain  we  may  well 
echo  the  description  of  the  greatest  of  the  sons  of  men  : 

"  How  noble  in  reason  ! 
How  infinite  in  faculties  ! 
In  apprehension  how  like  a  God  !  " 

We  pass  now  to  the  second  limitation — in  the  subject  itself 

Long  since  was  it  said  that  all  was  found  out  in  anatomy,  and 
that  surgery  had  nearly  reached  its  limit.  Far  from  this,  the 
microscope  has  created  a  new  anatomy  and  a  new  pathology. 
Physiology  changes  yearly ;  the  lower  animals  yield  light  by 
the  Baconian  test  of  experiment. 

Anaesthesia  enlarged  surgery;  antisepsis  emboldens  surgery; 
and  we  can  set  no  limit  to  the  advance. 

The  three  .sacred  cavities,  the  abdomen,  which  means  hidden ; 
the  thorax,  which  holds  two  feet  of  the  tripod  of  life;  the  skull, 
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which   conceals   the   nerve  force — the  vital   principle ;    all  are 
explored. 

Medicine,  always  obscure,  is  growing  clearer;  and  instru- 
ments of  precision  have  been  applied  to  our  art.  The  clinical 
thermometer  is  the  tell-tale  of  internal  changes,  inflammatory 
or  septic. 

What  have-  we  to  fear  ?  We  advance  haltingly ;  but  we  ad- 
vance. 

Specialism  exhausts  minute  localities ;  by  its  occasional  dis- 
coveries enli}T;htens  medicine ;  by  its  failures  calls  sometimes  a 
halt.  Specialism,  tempered  by  general  medicine,  becomes  a 
safe  companion  in  our  march  onward. 

It  becomes  us  soberly  to  inquire  how  to  study  the  new  seats 
of  surgical  exploration.  What  new  methods  are  needed?  Where 
must  we  be  conservative  ?    Where  can  we  be  bold  ? 

Since  medicine  is  composed  of  a  science  and  an  art,  we  must 
study  the  science  to  develop  the  art. 

The  four  pure  sciences  are  anatomy,  physiology,  chemistry, 
and  pathology. 

These  purely  scientific  portions  of  our  profession  are  the  only 
ones  that  can  yield  positive  knowledge,  and  this  only  by  dis- 
sections, experiments,  and  analyses. 

Modern  surgery  deals  with  anatomical  regions  hitherto  insuffi- 
ciently studied. 

First,  thG  fascii^ ;  the  linings  and  bindings  of  the  muscles, 
vessels,  and  nerves,  have  great  influence  in  determining  the 
course  of  suppuration,  and  the  size  and  locality  of  abscesses. 
A  perfect  dissection  and  preparation  of  the  fascia?  does  not  exist. 
It  is,  perhaps,  impossible  to  make  it.  Frozen  sections  and  their 
photographs  give  the  best  idea  of  the  relations  of  the  fascize. 

Familiar  instances  of  ftie  importance  of  the  arrangement  of 
the  fascist  are  to  be  found  in  the  psoas  sheath,  the  saphenous 
opening,  the  triangular  ligament  of  the  p>erineum ;  the  deep 
cervical  fascia,  the  fascia  lata,  the  fascia  of  the  forearm  and  the 
annular  ligament ;  the  posterior  ligament,  or  fascia  of  Winslow 
in  the  popliteal  space. 

Next,  the  topographical  anatomy  of  the  viscera,  especially  in 
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the  abdomen.  Not  only  the  variations  in  the  reflexions  of  the 
peritoneum,  but  the  mobility  of  the  organs,  the  rhythmic  changes 
produced  by  respiration  on  the  veins,  on  the  diaphragm,  as  an 
agent  of  displacement,  and  on  the  pelvic  diaphragm,  the  perineum, 
the  incessant  movements  of  peristalsis  and  its  power  to  change 
the  locality  of  organs — all  these  have  not  been  sufficiently  con- 
sidered by  the  diagnostician  and  by  the  operator.  Normal 
splanchnology  and  frozen  sections  of  the  abdominal  cavity  are 
of  more  worth  to  the  student  than  the  mnemonics  of  the  origins 
of  all  the  muscles,  and  the  twigs  of  all  the  arteries. 

The  exact  relations  of  the  mediastina  to  the  oesophagus,  aorta, 
pericardium,  and  pleural  cavities,  are  of  great  importance  also. 

No  less  directly  useful  is  an  exhaustive  and  minute  topography 
of  the  brain;  the  bearings  of  the  falx,  tentorium,  corpus  callo- 
sum,  ventricles ;  the  centres  of  decussating  fibres ;  the  ultimate 
origin  of  the  cranial  nerves;  the  sinuses;  the  relations  of  the 
middle  ear ;  the  petrosal  sinuses ;  the  mastoid  cells  and  their 
variations;  the  fissures  of  Sylvius  and  Rolando. 

When  we  consider  physiology  we  are  struck  both  by  its  great 
progress  and  by  its  imperfections.  The  older  physiology  is 
obsolete  and  discarded.  But  in  the  newer  physiology  the  func- 
tions of  some  large  and  important  organs  are  still  undetermined. 

The  ductless  glands,  for  instance ;  the  spleen ;  the  thyroid ; 
the  thymus ;  the  supra-renal  capsules.  An  ignorance  of  their 
functions  renders  the  surgeon  unable  to  predict  the  consequences 
of  their  removal.  Of  what  avail  the  brilliant  operation  to  excise 
a  double  goitre  if  it  is  to  be  followed  by  an  obscure  degenera- 
tion of  the  nervous  or  glandular  systems? 

Again,  in  organs  of  known  function,  the  limit  of  the  digestive 
power  of  different  portions  of  the  alimentary  canal  is  not  yet 
definitely  learned. 

How  can  we  get  along  without  a  gall-bladder?  How  im- 
portant is  the  pancreas?  Can  the  duodenum  supplant  the 
stomach  in  nutrition  ?  How  much  ileum  can  be  removed  with- 
out starvation?  What  will  the  rectum  digest?  All  these  are 
pertinent  questions  for  the  physiologist,  and  have  a  direct  bear-  f 

ing  on  modern  surgery.  »* 
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In  chemistry  the  whole  study  of  sepsis,  antisepsis,  fermenta- 
tion, germicides,  the  viability  of  spores,  is  in  its  infancy,  and  as 
certainly  as  it  has  already  reversed  surgical  practice,  will  do  so 
again  and  again. 

The  great  desideratum  of  surgery  now,  if  chemistry  can  sup- 
ply it,  is  a  new,  constant  local  anaesthetic.  This  would  enable 
us  to  banish  a  chief  cause  of  secondary  shock  from  our 
operations. 

Finally,  in  pathology  we  have  much  to  learn  and  to  influence 
our  surgical  practice.  Diseased  organs  change  appearance,  and 
they  change  place.  A  double  puzzle  is  thus  presented  to  the 
operator.  On  opening  the  abdominal  cavity  we  arc  sometimes 
at  a  loss  to  locate  an  organ,  and  even  fail  to  recognize  it,  so 
changed  are  its  look  and  its  surroundings. 

One  part  is  mistaken  for  another;  a  sac  for  intestine;  intes- 
tine for  sac ;  adhesions  for  peritoneum  ;  and  so  in  many  other 
instances. 

It  is  of  the  last  importance  that  the  operating  surgeon  should 
be  so  familiar  with  pathologicaf  changes  that  he  can  distinguish 
the  false  from  the  true  at  a  glance. 

The  future  destiny  of  coarse  pathological  changes  of  organs, 
whether  they  are  hopelessly  diseased,  whether  they  can  recover, 
whether  the  affection  is  organic  or  inflammatory,  is  also  to  be 
decided  rightly  or  wrongly,  by  the  surgical  expert,  on  a  brief 
inspection. 

Having  considered  how  much  we  may  learn,  or  hope,  from 
the  pure  sciences,  we  now  pass  to  the  other  limitation  of  the 
subject — the  arrest  or  the  cure  of  morbid  processes. 

All  surgical  disease  is  inflammatory  or  organic;  we  must 
advance  by  checking  the  inflammatory  process,  or  by  prevent- 
ing morbid  growths  ;  the  first  by  averting  suppuration  ;  the 
second  by  discovering  the  causes  of  cell-change  and  cell-pro- 
liferation. Through  surgical  pathology  lies  the  only  path. 
True  conservative  surgery  would  then  be  limited  to  averting  the 
consequences  of  traumatism. 

The  earlier  labors  of  Paget,  and  the  later  ones  of  Virchow, 
Pasteur,  and  Koch,  give  us  some  hope  of  being  able  to  abort 
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suppuration,  to  inoculate  for  tubercle,  and  to  eliminate  the  cancer 
cell. 

The  abortion  of  inflammation  is  now  much  advanced  by  the 
progressing  knowledge  of  asepsis.  Pyaemia,  the  opprobrium 
of  surgery,  has  been  enoTmously  reduced  in  frequency.  When 
suppuration  has  occurred,  evacuation,  drainage,  and  antiseptics 
have  been  equally  successful  in  shortening  the  pyogenic  pro- 
cess, and  in  promoting  repair.  In  tubercle  we  see  the  best 
results  follow  the  cvidcment  of  Sedillot,  both  in  cancellous  bone 
and  in  suppurating  lymphatics. 

As  in  variola,  may  we  not  hope  that  a  modified  germ  may 
jugulate  the  tubercle  bacillus  by  inoculation  ?  Or,  if  we  meet 
not  the  success  which  the  modification  of  rabies  is  slowly  attain- 
ing, that  chemistry  may  give  us  a  reagent  to  devitalize  the  germ 
of  tuberculosis  ? 

Cancer,  to  include  under  that  term  all  recurrent  tumors,  is,  by 
Virchow's  nomenclature,  a  misplaced  cell-growth.  Modern 
research  now  gives  us  hope  of  finding  the  cause  of  this  mal- 
development,  and  if  a  germ  should  be  discovered  here,  a  germi- 
cide will  be  finally  found. 

The  manual  part  of  our  art,  chirurgery  (hand-craft),  requires 
also  to  be  perfected  in  connection  with  the  advancing  boldness 
with  which  we  open  cavities  and  feel  the  pulse  of  life  in  its  cen- 
tral shrine. 

New  operations  demand  a  new  technique;  new  modes;  new 
instruments ;  a  new  code  of  rules ;  all  to  be  learned  by  experi- 
ment. Nowhere,  perhaps,  could  the  French  saying  of  "jeune  chi- 
rurgien,  vieux  medecin,"  be  more  applicable.  It  is  to  the  young 
surgeon,  born  and  bred  in  asepsis,  that  the  older  physicians 
must  look  for  progress  in  our  art. 

In  estimating  then  the  limitations  of  surgery,  we  find  none, 
except  they  be  set  by  ourselves.  How  shall  they  be  set  ?  By 
conservative  judgment  opposed  to  rashness.  ;S 

In  the  list  of  modern  and  useful  operations,  as  distinguished  k 

from  those  barely  justifiable,  are  the  following  :  ^ 

I.  To  remove  growths  or  foreign  bodies  from  the  cavities  of  tf 

the  body:  Opening  the  brain;  opening  the  spinal  cord;  disj)lace-  * 
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ment  of  the  upper  jaw,  or  of  the  nose,  for  naso-pharj'ngeal 
polypi  ;  cutting  into  the  pharynx  from  outside  the  neck  to 
remove  tumors  of  the  tonsils ;  cjesophagotomy  for  foreign  bodies ; 
thyrotomy  for  growths  ;  gastrotomy  for  foreign  bodies ;  opening 
the  gall-bladder  for  removal  of  stones  ;  opening  the  pelvis  of  the 
kidney  for  calculi ;  supra-pubic  cystotomy  for  calculi  and  tumors 
of  the  bladder  ;  ovariotomy ;  removal  of  the  diseased  uterus  or 
its  appendages ;  laparotomy  for  gunshot  wounds,  and  for  extra- 
uterine fcetation ;  excision  of  the  lower  part  of  the  rectum  for 
growths. 

2.  To  reach  and  evacuate  inflammatory  products:  Opening  the 
chest  and  resecting  the  ribs  for  empyema ;  opening  the  abdo- 
men for  appendicitis,  or  for  chronic  peritonitis ;  opening  and 
drainage  of  pelvic  abscesses;  of  abscess  of  the  vertebrie  ;  open- 
ing of  deep  abscess  of  the  neck;  evacuation  and  draining  ab- 
scesses of  joiuts ;  perinephritic  abscess,  and  removal  of  one 
kidney. 

3.  To  relieve  obstructions:  Intubation  and  tracheotomy;  gas- 
trostomy and  enterostomy  ;  colotomy ;  perineal  section  ;  herni- 
otomy. 

4.  To  restore  continuity:  resection  and  suture  of  bowel; 
resection  and  union  of  bones ;  resection  and  re-union  of  nerves ; 
nerve-grafting;  re-union  of  tendons  and  of  muscles. 

5.  Unclassified  procedures:  Plastic  and  osteo-plastic  surgery; 
modification  of  orthopedics,  including  bone-sections  and  excis- 
ions ;  litholapaxy ;  reduction  of  dislocation  of  the  hip  and  of 
the  shoulder  by  applied  anatomy  ;  endoscopy ;  rhinoscopy  and 
removal  of  turbinated  outgrowths ;  pathology  and  removal  of 
adenoids ;  aseptic  wiring  of  fractures ;  local  anaesthesia  in  setting 
fractures ;  closing  of  skull  wounds  by  the  insertion  of  buttons 
of  bone. 

6.  Operations  as  yet  sub  judice^  or  on  trial :  Resection  of  the 
pylorus ;  resection  of  cancerous  intestine,  or  omentum  ;  removal 
of  the  spleen;  of  large  bronchoceles  ;  of  the  larynx;  the  pan- 
creas ;  the  prostate  gland ;  the  normal  ovary ;  fixation  of  the 
kidney  or  the  uterus;    puncture  of  the  pericardium;    opening 
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gangrenous  abscesses  in  the  lungs  ;  tapping  the  ventricles  of  the 
brain. 

Rash  statements  are  to  be  discounted ;  rash  operations  are 
to  be  discouraged.  The  wisdom  of  our  earliest  Greek  master, 
in  analyzing  the  imperfections  of  our  art,  holds  true  to-day : 
"Ars  longa,  vita  brevis  est;  occasio  fugax;  experientia  fallax; 
judicium  difficile." 

Yet  with  Bacon  came  the  new  light  of  experiment.  In  his 
immortal  words :  "  Recte  Veritas  temporis  filia  dicitur,  non  auc- 
toritatis."     Lean  not  on  authority;  the  test  of  truth  is  time. 
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THE  EARLY  DIAGNOSIS  OF  MALIGNANT 
GROWTHS. 

By  J.  COLLINS  WARREN,  M.D , 

OK   BOSTON. 


The  great  impulse  which  antiseptic  treatment  has  given  to 
operative  surgery  has  brought  with  it  renewed  courage  to  the  sur- 
geon in  the  struggle  with  malignant  disease.  Many  forms  of 
cancer  which  have  formerly  been  regarded  as  beyond  the  reach 
of  surgical  interference,  are  now  being  subjected  to  new  methods 
of  treatment,  and  the  operations  devised  for  their  eradication  are 
furnishing  materials  for  statistics  replete  with  interest.  Although 
we  are  not  sufficiently  familiar  with  the  nature  of  this  formidable 
disease  to  authorize  the  hope  that  any  royal  road  to  that  desira- 
ble goal — a  cure  for  cancer — is  likely  to  be  discovered,  there  is 
reasonable  ground  for  hope  that  the  more  radical  operations  of 
to-day  will  help  to  lift  the  treatment  of  this  disease  out  of  the 
slough  of  despondency  in  which  it  has  been  buried. 

It  is  hardly  necessary  for  me  to  urge  upon  such  an  audience 
as  this  the  importance  of  an  early  recognition  of  the  disease  as 
an  important  aid  to  surgical  treatment,  and  yet  it  seems  to  me 
that  this  branch  of  the  subject  has  not  received  the  attention 
that  it  should  in  the  light  of  modern  surgery.  Few  surgeons 
are  free  to  admit  that  their  powers  of  diagnosis  are  unequal  to 
the  task,  but  the  number  of  cases  of  cancer  which  are  kept 
under  observation  until  the  disease  has  reached  that  stage  which 
places  it  beyond  the  reach  of  the  knife  would  present  a  formid- 
able list,  and  one  far  from  flattering  to  our  pride,  could  they  be 
accumulated  and  counted. 

If  to  the  increased  safety,  which  brings  with  it  bolder  methods 
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of  operating,  we  could  add  increased  accuracy  of  diagnosis,  the 
percentage  of  cures  ought  to  be  advanced  to  a  still  higher  point 
than  it  has  already  by  the  present  improved  methods.  Until 
the  future  reveals  to  us  that  long-hoped-for  panacea  for  cancer, 
it  will  be  along  these  lines  that  surgeons  will  still  seek  to  make 
progress. 

It  is  with  the  hope  of  stimulating  further  research  in  this 
direction  that  my  observations  are  submitted  to  the  members  of 
the  Association. 

The  importance  of  an  early  recognition  of  malignant  disease 
was  first  strongly  impressed  upon  me  by  the  following  ex- 
perience : 

Case  I. — A  lady,  forty-five  years  of  age,  was  brought  to  me  by  her 
physician  to  show  an  induration  in  the  breast  below  the  nipple,  which 
had  followed  a  blow  received  from  a  sharp  object  eight  weeks  before. 
The  swelling  immediately  following  the  injury  had  diminished  some- 
what, but  had  not  entirely  disappeared.  There  was  no  retraction  of 
the  nipple,  no  dimpling  of  the  skin,  and  no  enlargement  of  the  glands 
in  the  axilla.  The  patient's  general  health  was  good.  The  growth 
appeared  to  be  of  an  inflammatory  nature,  and  I  accordingly  advised 
her  to  report  to  me  again  in  a  few  weeks.  At  her  second  visit,  two 
months  later,  the  breast  was  found  to  be  entirely  infiltrated  with  can- 
cerous disease,  which  had  also  invaded  the  axilla.  Operative  inter- 
ference seemed  then  to  hold  out  little  hope  of  success,  an  opinion 
which  she  received  from  other  surgeons,  and,  in  spite  of  a  resort  to 
the  use  of  caustics,  she  died  seven  months  later. 

The  class  of  cases  which  run  such  an  acute  course  as  this  are 
not  usually  regarded  as  amenable  to  operative  treatment,  but 
who  can  say  that  a  prompt  removal  of  the  small  indurated  mass, 
together  with  the  organ  which  contained  it,  might  not  have 
saved  a  life? 

It  is  precisely  in  this  class  of  doubtful  cases  that  the  surgical 
specialist  is  frequently  consulted  by  the  general  practitioner, 
and  it  would  be  more  creditable  to  surgery  could  a  definite  reply 
always  be  given.  The  golden  opportunity  is  but  too  often  lost 
while  waiting  for  the  external  signs  which  are  the  expression 
of  an  advanced  stage  of  the  disease. 
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The  favorable  results  attending  the  removal  of  cancers  by 
operative  measures  appear  to  be  in  direct  proportion  to  our 
ability  to  include  a  sufficiently  largje  area  of  the  surrounding 
tissues.  The  area  involved  around  slowly  growing  cancers  is 
probably  less  than  that  infiltrated  in  the  acute  forms,  and  it  is 
for  this  reason  that  greater  success  attends  their  removal.  Could 
we  attack  the  acute  types  in  their  earliest  stages  of  develop- 
ment, it  might  be  as  easy  a  problem  to  encircle  the  diseased 
tissue  with  the  knife  as  it  is  in  a  case  of  extirpation  of  cancer  of 
the  lip. 

A  knowledge  of  the  anatomical  relations  of  this  infected  zone 
to  the  primary  seat  of  the  disease  is  indeed  a  most  important 
element  of  success  in  operative  treatment. 

The  attempt  to  make  a  microscopical  examination  of  morbid 
growths  before  their  removal  dates  back  to  the  earliest  period  of 
surgical  histology.  A  sharp-pointed  grooved  director,  armed 
with  an  ivory  handle,  which  screwed  on  to  a  case  of  the  same 
material,  was  frequently  used  by  the  last  generation  of  surgeons 
for  exploring  various  forms  of  swellings.  The  presence  of  fluid 
of  any  kind  could  thus  be  readily  detected,  and  such  fragments 
or  juices  as  could  be  extracted  from  a  solid  tumor  were  placed 
upon  the  slide,  teased  with  needles,  and  submitted  to  micro- 
scopic examination.  More  elaborate  instruments  were  from 
time  to  time  invented,  but  the  imperfect  development  of  the  art 
of  studying  morbid  growths  microscopically  made  the  method 
uncertain,  and  led  to  mistakes  in  diagnosis. 

The  pain  attending  the  operation,  and  the  danger  of  inflam- 
mation following  it,  were  additional  reasons  for  abandoning  the 
method  as  unsatisfactory  and  unsurgical.  In  the  meantime,  the 
technique  of  histology  has  been  so  perfected  that  accurate  obser- 
vations can  be  made  from  comparatively  minute  fragments  of 
tumors.  The  work  of  the  freezing  microtome  or  more  elaborate 
section-cutter  is  beyond  comparison  with  the  needle-work  or 
free-hand  cutting  of  even  a  few  years  ago.  Antiseptic  surgery 
has  reached  that  point  that  such  a  little  operation  as  this  can  be 
performed  almost  with  absolute  certainty  of  absence  of  inflam- 
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mation.  Local  anaesthesia  with  ether  spray  or  with  cocaine  can 
now  make  such  an  exploration  devoid  of  pain. 

Some  simple  form  of  instrument  that  could  be  easily  kept 
aseptic,  and  which  would  remove  a  minute  portion  of  the  tumor 
"  en  bloc,"  so  that  the  anatomical  relations  of  the  elements 
could  be  preserved,  was  needed,  and  at  my  suggestion  Dr.  S.  J. 
Mixter  adapted  an  instrument,  devised  by  him  for  removing 
fragments  of  powder  from  the  skin,  for  this  purpose. 

It  consists  in  a  fine  canula,  the  size  of  which  may  vary  from 
No.  6  to  No.  i6  Charriere's  filiere.  The  end  of  the  canula  is 
sharpened  on  its  inner  edge,  which,  when  the  instrument  is 
gently  rotated  between  the  thumb  and  finger,  acts  like  a  tre- 
phine. The  calibre  of  the  instrument  varies  from  two  to  five 
millimetres  in  diameter,  a  size  which  gives  ample  material  for 
microscopic  sections  whether  cut  transversely  or  longitudinally. 
A  small  staff  is  kept  within  the  canula  to  protect  the  cutting 
edge  when  not  in  use  and  to  remove  specimens  from  the  canula. 

The  method  of  making  an  examination  is  exceedingly  simple, 
and  can  readily  be  carried  out  at  the  physician's  office. 

The  surface  of  the  spot  to  be  examined  having  been  made 
aseptic  and  sprayed  with  ether  or  injected  with  a  few  drops  of  a 
five  per  cent,  solution  of  cocaine,  the  skin  is  punctured  with  a 
tenotome  and  the  canula  is  introduced  through  the  small  open- 
ing. When  the  canula  brings  up  against  the  tumor  the  instru- 
ment should  not  be  pressed  forward,  but  rotated  gently  and  per- 
sistently between  the  thumb  and  one  finger  until  it  finally  begins 
to  enter  the  diseased  tissue.  After  the  canula  has  penetrated 
the  growth  from  half  an  inch  to  two  inches,  it  should  be  gently 
withdrawn  a  distance  of  two  to  three  millimetres  and  then  rotated 
in  a  direction  slightly  oblique  to  that  which  it  had  first  taken. 
Continuing  the  instrument  in  this  direction  for  a  short  distance 
the  edge  will  cut  the  mass  which  is  already  contained  within 
the  canula  so  that  it  can  be  readily  removed.  The  instrument 
is  now  withdrawn,  its  end  placed  upon  a  glass  slide,  and  the 
stilette  being  introduced,  pushes  out  a  worm-like  mass  of  tissue, 
which  may  be  as  large  as  five  millimetres  in  diameter  and  three 
centimetres  in  length,  or  even  longer.     This  fragment  of  tissue 
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can  be  laid  upon  the  freezing  microtome  and  an  immediate 
diagnosis  be  made,  or  it  can  be  placed  in  weak  alcohol,  which 
gives  place  the  following  day  to  strong  alcohol. 

A  specimen,  obtained  in  this  way,  represents  the  different 
layers  of  the  growth  from  its  periphery  to  its  centre :  their  ana- 
tomical relations  have  not  been  disturbed;  in  fact,  the  tissue, 
when  it  is  cut  with  the  microtome,  has  scarcely  been  touched 
during  the  process  of  removal,  and  is  consequently  in  the  best 
condition  for  microscopic  study. 

Supposing  this  little  operation  to  have  been  performed  in  one's 
office,  it  will  be  necessary,  in  order  to  keep  the  parts  aseptic,  to 
apply  a  secure  dressing.  This  can  best  be  accomplished  by 
applying  a  minute  quantity  of  iodoform  gauze  over  which  puri- 
fied cotton  is  placed  and  made  adherent  with  collodion,  or  a 
fragment  of  cotton  saturated  with  iodoform  collodion,  of  even 
a  piece  of  rubber  adhesive  plaster  will  be  sufficient.  The  wound 
always  heals  by  first  intention  and  in  no  case  have  I  observed 
any  subsequent  inflammation. 

The  best  illustration  of  the  advantages  offered  by  this  method 
of  exploration  is  afforded  in  diseases  of  the  breast. 

A  patient  calls,  frequently  in  company  with  her  physician, 
and  in  great  mental  distress,  as  the  question  of  cancer  has  been 
raised  and  left  doubtful.  An  induration  exists  but  no  typical 
symptoms  of  cancer  are  present.  The  surgeon  is  app)ealed  to 
for  a  definite  opinion.  To  ask  them  to  wait  a  few  weeks  is 
virtually  to  confess  ignorance.  A  puncture  with  the  canula  may 
bring  serum,  the  tumor  disappearing,  as  has  happened  more 
than  once  to  me;  or,  the  fragment  having  been  removed,  a 
microscopical  examination  is  sent  to  the  physician  in  a  few  days 
and  the  question  of  diagnosis  definitely  settled. 

A  few  examples  may  serve  to  show  what  can  be  accomplished 
by  this  method: 

Case  II. — A  patient  forty-two  years  of  age  had  a  tumor  of  over  a 
year's  standing  in  the  left  hemisphere  of  the  right  breast.  There  was 
great  neuralgic  pain  and  mental  anxiety.  No  glands  in  the  axilla, 
no  retraction  of  the  nipple.  The  swelling  was  quite  hard  and  had 
been  growing  lately.      Puncture  with  a  fine  canula  was  followed  by  a 
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flow  of  serum,  with  some  diminution  in  the  size  of  tumor.  A  fragment 
of  the  solid  tissue  was  removed  and  examined  under  the  microscope  and 
found  to  contain  acini  and  gland  ducts  supported  in  a  dense  and 
hypertrophied  fibrous  interstitial  tissue.  The  diagnosis  chronic  mas- 
titis was  made.  The  indurated  masses  were  subsequently  excised  to 
relieve  pain  and  the  breast  allowed  to  remain. 

Case  III. — Miss  C,  fifty  years  of  age,  came  to  my  office  with  a  small 
lump  on  the  axillary  margin  of  left  breast,  of  several  years'  standing. 
It  did  not  appear  to  be  connected  with  the  breast.  The  existence  of 
glands  in  the  axilla  was  doubtful.  A  little  cocaine  was  injected  sub- 
cutaneously;  a  small  puncture  was  made  with  the  knife  and  the 
exploring  canula  was  introduced  without  pain.  The  puncture  was 
sealed  with  absorbent  cotton  and  collodion,  and  the  patient  returned 
home  having  suffered  in  no  way  from  the  examination.  A  diagnosis 
of  cancer  was  sent  to  her  physician  a  few  days  later,  and  the  breast  and 
axillary  contents  were  subsequently  removed. 

Case  IV. — W.  W.  K.,  thirty  years  of  age,  while  throwing  a  stone 
into  the  water  one  day,  injured  his  thigh  and  was  carried  home,  where 
it  was  found  that  the  bone  was  fractured.  At  the  end  of  three  months 
union  had  not  taken  place  and  the  callus  seemed  to  the  attending 
physician  unusually  large.  On  being  sent  for  in  consultation,  I 
expressed  the  opinion  that  the  growth  was  malignant,  and  on  my  return 
home  sent  to  his  physician  a  canula.  He  readily  obtained  for  me  a 
specimen,  which  on  examination  proved  to  be  sarcoma.  The  thigh 
was  accordingly  amputated  two  weeks  later  and  the  diagnosis  con- 
firmed. 

Case  V. — A  man  about  fifty  years  of  age  entered  the  hospital  with 
a  suspicious  ulcer  on  the  right  side  of  his  tongue.  On  questioning  him 
it  was  found  that  there  had  been  a  sore  there  for  a  great  many  years, 
during  which  period  it  had  healed  once  or  twice  for  a  short  time.  The 
present  lesion  had  existed  for  six  months.  During  the  last  three 
months  he  had  been  under  observation  and  had  been  taking  iodide  of 
potash.  There  was  no  gluing  down  of  the  tongue  to  the  floor  of  tlie 
mouth :  when  the  tongue  was  shown  the  ulcer  projected  fairly  over  the 
incisors.  It  wa.s  suggested  at  a  consultation,  that  the  mixed  treatment 
should  be  given  for  a  few  weeks.  But  as  the  edges  were  growing  and 
the  size  of  the  ulcer  was  increasing  and  no  glandular  involvement  had 
yet  occurred,  I  decided  to  remove  a  portion  for  microscopic  examina- 
tion. A  few  drops  of  cocaine  made  it  possible  to  introduce  the  canula 
through  the  base  of  the  ulcer  from  end  to  end,  so  that  a  section  of  the 
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whole  new  formation  could  be  made.  This  was  done  on  the  spot  with 
the  freezing  microtome  and  the  diagnosis  of  cancer  determined.' 
Half  the  tongue  was  excised  two  days  later  and  no  glands  were  found 
enlarged. 

Case  VI. — L.  C,  thirty-five  years  of  age,  entered  the  hospital  with 
a  swelling  in  the  right  iliac  fossa,  following  a  swelling  of  the  right 
testicle  which  had  since  subsided.  There  was  some  pain  in  the  affected 
part  and  the  patient  was  transferred  to  the  surgical  wards,  as  it  was 
thought  possible  that  an  abscess  or  necrosis  of  the  bone  was  to  be  dealt 
with.  The  exploring  canula  was  introduced  and  the  diagnosis  of  sar- 
coma having  been  established,  a  cutting  operation  was  avoided. 

This  little  instrument  has  now  been  used  in  over  one  hundred 
cases  by  myself,  Dr.  Mixter  and  others,  and  with  little  or  no 
discomfort  to  the  patient,  and  satisfactory  results.  It  has  been 
even  used  in  abdominal  tumors;  in  one  case  in  which  the  diag- 
nosis was  doubtful,  the  growth  was  found  to  be  a  fibroid  and 
not  as  had  been  feared  a  sarcoma,  and  laparotomy  was  success- 
fully performed  by  Dr.  Homans.  I  have  used  it  in  one  or  two 
growths  involving  the  abdominal  parietes  and  peritoneum,  but 
not  in  deep-seated  organs. 

In  two  cases  of  tumor  of  the  kidney  I  employed  successfully 
the  following  method:  A  large-sized  aspirator  needle  having 
been  introduced  with  due  antiseptic  precautions  into  the  tumor, 
a  certain  amount  of  bloody  fluid  was  drawn  into  the  vacuum 
chamber.  On  withdrawing  the  needle  it  was  separated  from  the 
tubing  and  the  contents  of  the  needle  itself  were  pushed  out  by 
a  fine  stilette  on  to  a  cover-glass.  In  both  cases  a  small  amount 
of  solid  tissue  was  found  which  had  caught  in  the  interior  of  the 
needle.  The  liquids  which  had  passed  into  the  bottle  were  dis- 
carded. In  the  first  case  a  diagnosis  of  carcinoma  of  the  kidney 
was  made  and  in  the  second  sarcoma  of  the  kidney,  both  of 
which  diagnoses  proved  to  be  correct  at  the  operations  sub- 
sequently performed. 

For  the  purpose  of  determining  how  large  a  fragment  of  tissue 

1  .\t  the  Massachusetts  General  Hospital  a  salaried  histologist  is  present  on  operating 
days  and  specimens  are  examined  before,  during,  or  after  an  operation,  and  stained  sections 
prepared  for  the  purpose  either  of  diagnosis  or  demonstration. 
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could  be  removed,  I  have  had  the  size  of  the  canula  gradually 
increased  until  Charriere's  No.  i6  has  been  reached. 

No  ill  effects  are  found  in  using  this  larger  size,  the  wound 
made  being  apparently  as  trivial  as  a  puncture  with  an  aspirating 
needle.  The  sections  made  from  the  fragments  removed  are 
ample  enough  in  their  dimensions  for  the  most  complete  micro- 
scopical demonstration.  Morbid  growths  of  the  skin  constitute 
a  large  class  of  the  neoplasmata,  particularly  those  seen  in 
"office  practice,"  and  in  many  cases  the  diagnosis  is  obscure. 
The  canula  can  be  used  without  pain  or  discomfort  in  many  of 
these  cases.  I  have  found  it  easy  to  demonstrate  the  epithelial 
nature  of  doubtful  growths  upon  the  face  by  this  method,  which 
can  be  so  used  as  to  cause  no  additional  disfigurement  in  the 
lesion. 

Fig.  I. 


o 


The  advantages  of  the  instrument,  of  which  a  drawing  of  the 
large  size  is  given,  are  its  simplicity,  which  enables  one  to  keep 
it  in  an  aseptic  state  of  cleanliness,  and  the  ease  with  which  it  is 
handled.  It  requires  a  little  practice  first  to  introduce  it  gently 
into  the  new  growth  by  a  rotary  rather  than  a  pushing  motion, 
so  as  not  to  bruise  or  injure  the  anatomical  structure  of  the  plug 
removed;  .secondly,  to  withdraw  the  canula  a  short  distance  and 
then  to  advance  it  in  a  slightly  different  direction  in  order  to  cut 
off  the  plug  which  lies  inside  the  canula.  The  latter  is  the  most 
difficult  part  of  the  manoeuvre  to  accomplish  without  causing 
pain  to  the  patient. 

Doubtless,  further  use  will  suggest  improvements  in  the 
instrument,  or  a  far  better  instrument.  My  object  in  bringing 
the  result  of  my  observations  before  the  Association  is  to  show 
that  modern  improvements  have  made  an  old  and  discarded 
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method  not  only  practicable   but  a   valuable   addition  to  our 
means  of  surgical  diagnosis  in  difficult  cases. 


Fig.  a. 


Exact  size  of  sections  taken  longitudinally  from  a  specimen  removed  by  the  canula 
and  mounted  on  a  slide. 


Fig.  3. 


A  specimen.     Cross-sections  frum  •in.d 
Flu.  4. 


A  drawing  taken  from  a  microscopic  field  in  the  section  of  Fig.  3  which  was  taken 
from  a  cancerous  breast. 
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DISCUSSION. 


Dr.  F.  S.  Dennis,  of  New  York. 

I  wish,  in  the  first  place,  to  raise  a  protest  against  the  use  of  this 
instrument  for  a  positive  diagnosis  in  cases  of  malignant  growths.  I 
think  that  if  we  depended  entirely  upon  that  resource  we  should 
occasionally  commit  serious  error.  Over  ten  years  ago  I  had  a  similar 
instrument  made  which  I  have  used  from  time  to  time.  I  have  never 
been  able  to  find  a  pathologist,  appreciating  the  difficulties  of  micro- 
scopic work,  who  was  willing  to  commit  himself,  in  regard  to  the 
diagnosis  of  a  neoplasm,  from  the  examination  of  a  few  shreds  of  tissue. 
If  these  shreds  were  removed  from  the  marrow  of  bone,  how  can  a 
microscopist  tell  whether  he  is  examining  the  giant-cells  that  are  nor- 
mally there,  or  the  giant-cells  of  sarcoma?  or,  in  certain  conditions  of 
the  connective  tissue,  whether  he  is  examining  shreds  from  a  hyper- 
plasia of  the  connective  tissue  or  a  true  sarcoma  or  a  gumma? 

When  we  undertake  to  make  a  positive  diagnosis  from  the  examina- 
tion of  a  few  shreds  of  tissue,  it  seems  to  me  that  we  are  assuming 
serious  responsibility.  I  believe  that  this  is  only  one  of  the  many 
means  that  we  can  employ  in  reaching  a  positive  conclusion. 

Again,  in  regard  to  the  statement  which  has  been  made,  that  this 
procedure  is  perfectly  simple ;  I  have  seen  cases  where,  as  a  result  of 
the  irritation  of  such  a  puncture,  a  large  fungous  mass  has  developed, 
and  the  patient  has  been  in  a  worse  condition  after  the  use  of  this  in- 
strument than  before  its  employment. 

It  might  be  a  serious  thing  to  perform  this  operation  unless  we  have 
positive  permission  to  proceed  if  the  growth  should  prove  to  be  malig- 
nant. If  the  growth  happens  to  be  a  gumma,  the  irritation  of  it  will 
cause  it  to  ulcerate  rapidly  and  bring  about  extensive  sloughing. 

Then,  again,  it  seems  to  me  to  be  a  source  of  great  danger  to  thrust 
such  a  canula  into  the  great  cavities  of  the  body.  I  am  satisfied  that 
pleurisy,  peritonitis,  or  other  troubles  have  resulted  when  the  growth 
was  benign. 

Dr.  Warren  lays  special  stress  upon  cancer,  but  we  have  other  malig- 
nant tumors  to  diagnosticate,  the  structure  of  which  in  small  shreds  is 
identical  with  normal  tissue,  and  some  are  more  malignant  than  cancer. 
It  seems  to  me  that  the  only  way  that  we  can  get  at  this  subject  of  the 


EARLV    DIAGNOSIS    OF    MALIGNANT    GROWTHS,  I9 

early  diagnosis  is,  if  possible,  to  reduce  all  tumors  to  a  classification, 
and  then,  by  a  process  of  elimination,  get  at  the  malignant  tumors. 
Then  if  we  can  find  a  group  of  symptoms  which  will  correspond  to 
malignant  tumors  in  general,  which  I  think  can  be  done,  and,  in  addi- 
tion, the  use  of  the  canula  indicates  malignant  disease,  then  we  have 
clinical  and  microscopical  evidences  upon  which  to  base  a  diagnosis. 
We  must  approach  this  subject  in  two  ways:  the  histological  and  the 
clinical.  If  we  take  the  classification  of  Virchow,  we  find  that  all 
tumors  are  divided  into  three  classes :  i.  Histoid;  2.  Organoid;  and 
3.  Cellular.  The  first  group  contains  eight;  the  second,  five ;  and 
the  third,  three,  making  in  all  sixteen.  When  we  come  to  study  the 
question  of  malignancy,  we  find  that  eleven  of  these,  if  uncomplicated, 
are  benign,  leaving  only  five  in  which  we  need  discuss  the  question  of 
malignancy.  Two  of  these  may  be  left  out  of  consideration,  because 
they  are  only  malignant  if  complicated,  leaving  only  Mr<'^  which  must 
be  studied.  If  we  can  find  a  group  of  symptoms  which  will  corre- 
spond to  these  three  growths,  it  is  unessential  to  diagnosticate  between 
carcinoma,  sarcoma,  and  certam  varieties  of  granuloma. 

In  the  early  diagnosis  of  these  tumors,  the  first  thing  to  be  studied 
is  the  age  of  the  patient.  We  know,  for  example,  that  carcinoma,  as 
a  rule,  hardly  ever  develops  before  the  age  of  forty  or  forty-five  years. 
Of  course,  there  are  exceptions.  I  have  seen  carcinoma  of  the  kidney  in 
a  child  of  three  years.  Sarcoma,  on  the  other  hand,  usually  occurs  under 
the  age  of  forty  or  forty-five  years.    It  is  the  malignant  tumor  of  early  life. 

We  should  next  study  the  hereditary  influence.  About  four  per  cent. 
of  the  malignant  neoplasms  can  be  traced  to  hereditary  influence. 

The  next  point  is  the  situation  of  the  growth.  This  I  consider  a 
point  of  great  importance.  We  have  sarcoma  as  a  primary  malignant 
disease  of  bone.  If  we  have  a  primary  tumor  of  the  bone,  we  know 
that  it  cannot  be  carcinoma,  because  this  never  appears  as  a  primary 
affection  of  bone.  You  may  say  that  you  have  seen  cases  of  cancer 
of  bone,  but  these  have  been  secondary,  unless  they  have  followed 
sinuses  leading  down  to  dead  bone,  as  in  cases  of  necrosis  following 
compound  fracture.  Traumatism  develops  malignant  disease  of  the 
bone,  and  the  carcinoma  if  it  affects  bone  is  metastatic. 

We  must  also  study  the  macroscopic  appearances.  As  a  rule,  malig- 
nant tumors  have  a  dusky  hue  ;  veins  are  beginning  to  be  apparent ; 
there  is  a  tendency  toward  ulceration,  and  finally  we  find  small  hemor- 
rhagic infarctions  under  the  skin. 

Next  we  come  to  pain,  which  is  a  very  important  consideration. 
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and  we  must  study  certain  characteristics  of  the  pain.  In  malignant 
growths  the  pain  is  at  first  intermittent.  Another  peculiarity  is  that 
it  is  stabbing,  darting,  and  lancinating.  Another  point  is  that  manip- 
ulation of  the  growth  does  not  measurably  increase  the  pain.  In 
benign  growths,  the  pain  is  the  result  of  inflammatory  action,  or  of  the 
pressure  upon  a  nerve  causing  continuous  pain,  which  is  not  common 
in  malignant  tumors. 

The  presence  of  cachexia  is  also  of  importance.  We  have  cachexia 
appearing  at  an  earlier  period  than  we  are  led  to  believe  from  what  we 
hear.  Cachexia  may  come  on  very  early  in  some  cases.  At  my  clinic, 
one  month  ago,  I  was  intending  to  perform  an  operation  for  the  suture 
with  wire  of  the  fragments  of  a  patella  in  which  fracture  had  occurred. 
I  had  not  seen  -the  patient  until  he  was  brought  into  the  clinic. 
The  very  look  of  the  man  made  me  believe  that  there  was  something 
wrong  about  him,  and  I  decided  to  postpone  the  operation.  The  man 
has  since  developed  what  is  supposed  to  be  sarcoma  of  the  condyles 
of  the  femur.  The  cachexia  was  quite  marked,  although  the  man  had 
been  in  the  hospital  only  eight  or  ten  days.  Whether  the  fracture 
was  secondary,  or  whether  it  was  the  starting-point  of  the  disease,  no 
one  at  present  can  say. 

Another  point  to  be  inquired  into  is,  the  presence  or  absence  of 
lymphatic  enlargement.  If  there  is  lymphatic  enlargement,  the  disease 
is  usually  carcinoma.  Sarcoma,  as  a  rule,  travels  by  the  bloodvessels 
rather  than  by  the  lymphatics.  A  distinction  must  be  made  between 
a  primary  sarcoma  of  lymphatic  glands  and  enlargement  of  them  due 
to  metastasis  as  in  carcinoma. 

We  should  also  study  the  rapidity  of  the  growth.  Malignant  tumors 
usually  grow  rapidly,  whereas  the  benign  growths  are  slow. 

Finally,  we  should  consider  the  evidence  afforded  by  the  harpoon. 
We  should  not  base  the  diagnosis  entirely  upon  this,  for  if  we  do  we 
shall  get  into  trouble. 

During  the  past  week  I  have  seen  an  interesting  case.  A  child  came 
from  a  neighboring  State  with  a  deformity  resulting,  as  it  was  supposed, 
from  a  badly  treated  fracture.  It  was  sent  to  New  York  for  an 
osteotomy,  I  suggested  to  the  surgeon  in  charge  to  introduce  a 
Brainard's  drill,  and  that  if  he  entered  a  hollow  cavity  he  had  better 
not  do  an  osteotomy.  The  drill  went  into  a  large  cavity.  He 
scraped  it  out  and  sent  the  material  to  two  of  the  best  pathologists 
in  New  York.  One  said  that  he  thought  it  was  sarcoma ;  but  both 
desired  to  make  a  further  examination.     They  have  since  reported  that 


EARLY    DIAGNOSIS    OF    MALIGNANT    GROWTHS.  21 

the  microscopical  evidence  would  not  warrant  them  in  stating  positively 
that  the  disease  was  malignant.  The  clinical  history  plainly  points 
toward  malignancy.  I  have  no  doubt  that  the  growth  is  malignant, 
and  that  time  will  show  the  correctness  of  this  opinion.  I  think  that 
further  examination  will  show  it  to  be  a  central  sarconm  where  the 
clinical  evidence  and  the  microscopical  examination  are  in  conflict. 

While  the  harpoon  and  canula  are  useful  adjuvants,  we  cannot  rely 
upon  them  absolutely  to  make  a  correct  diagnosis  of  malignant  disease. 

Dr.  p.  S.  Conner,  of  Cincinnati. 

I  think  there  is  nothing  better  established  than  the  dangers  of  relyr 
ing  too  much  upon  microscopical  examinations.  It  is  confirmatory 
testimony  of  great  value,  but  it  is  not  safe  to  rely  upon  it  when  not  in 
harmony  with  the  clinical  evidence.  When  the  microscopical  evidence 
coincides  with  the  clinical  testimony,  it  is  certainly  of  great  value. 
I  think  that  we  may  safely  say  that  in  the  instrument  presented  we 
have  an  additional  means  of  determining  the  existence  or  non-exist- 
ence of  malignant  disease.  It  is  of  the  utmost  importance,  as  has 
been  insisted  on  by  the  author  of  the  paper,  that  the  diagnosis  should 
be  made  early.  It  is  only  by  the  early  recognition  of  the  disease,  and 
the  prompt  removal  of  the  affected  area,  whether  large  or  small,  that 
we  can  do  anything  which  promises  to  cure  the  patient.  If  there  is 
any  hope  in  connection  with  cancer,  and  that  there  is  I  think  no  one 
can  question,  it  is  only  when  the  operation  is  performed  early  and  the 
disease  is  thoroughly  removed. 

Dr.  Dennis  has  very  clearly  presented  the  testimony  which  is  to  be 
derived  from  various  sources,  but  much  of  this  testimony  is  furnished 
at  a  later  period  than  we  desire.  Glandular  involvement  and  change 
in  the  color  of  the  skin,  while  most  valuable  in  themselves,  come  at  a 
time  when  they  could  sometimes  be  dispensed  with.  When  they  are 
found,  we  know  that  nothing  can  be  done  with  a  prospect  of  com- 
pletely relieving  the  trouble.  It  is  in  the  early  stage  that  we  should 
endeavor  to  make  the  diagnosis.  The  diagnosis  is  largely  an  estinu- 
tion  of  probabilities.  Where  the  probabilities  are  in  favor  of  malig- 
nancy, the  patient  should  be  given  the  benefit  of  the  doubt  and  the 
tumor  be  removed.  Take  the  cases  which  so  commonly  present  them- 
selves of  cancer  of  the  lip,  of  the  breast,  of  the  uterus;  here  in  a  large 
proportion  of  cases  the  diseased  parts  can  be  removed  with  safety  to 
the  patient,  and  with  a  fair  prospect  that  the  individual  will  be  left  in 
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as  good  a  condition  as  though  he  or  she  had  never  been  affected.  It 
is,  however,  only  when  the  disease  is  very  early  removed  that  we  can 
hope  for  such  a  result.  If,  by  the  removal  of  a  plug  of  tissue  by  means 
of  this  canula,  which  is  an  improvement  upon  the  old  harpoon,  we  can 
satisfy  ourselves  that  the  disease  is  malignant,  the  instrument  will  be  of 
great  service.  The  practical  surgeon  will  base  his  diagnosis  on  all  the 
evidence  obtainable,  and  the  only  safe  rule  in  cases  of  doubt  is  to 
operate.  I  do  not  believe  that  many  of  the  operations  made  in 
advanced  stages  of  malignant  disease  are  of  advantage  to  the  patient 
or  to  surgery  itself  The  removal  of  tumors  followed  by  death  in  a 
few  days,  a  few  weeks,  or  even  a  few  months,  is  of  no  service  unless  it 
is  done  to  save  the  patient  from  prolonged  suffering.  If  we  can  at  an 
early  period,  in  any  way  or  by  any  combination  of  measures,  deter- 
mine that  the  disease  is  malignant  and  then  remove  it,  we  do  the 
patient  a  great  service. 

I  had  hoped  that  the  paper  would  have  given  us  something  more 
than  a  mechanical  means  of  determining  the  nature  of  morbid  growths. 
There  are  many  points  to  be  cleared  up,  and  no  one  could  contribute 
more  certainly  toward  clearing  those  up  than  Dr.  Warren  himself. 

Dr.  R.  a.  Kixloch,  of  Charleston. 

It  seems  to  me  that  a  very  important  surgical  principle  comes  up  at 
this  question.  Is  it  so  essential  to  make  an  early  diagnosis  in  cases  of 
all  tumors?  It  is  a  surgical  principle  well  established,  that  where  the 
question  is  left  to  the  surgeon,  tumors  of  all  kinds  had  best  be  re- 
moved. The  day  is  past  when  we  place  any  great  reliance  upon  other 
treatment  of  tumors  than  surgical.  It  therefore  becomes  a  question 
whether  it  would  not  be  better  to  Remove  the  tumor  before  making  the 
diagnosis,  than  to  puncture  the  growth  for  the  purpose  of  diagnosis 
when  at  last  we  shall,  in  all  probability,  operate,  whether  the  growth 
is  benign  or  malignant.  When  we  make  the  puncture  with  the  view 
of  establishing  the  early  diagnosis,  we  run  some  risk.  If  we  perform 
the  operation  with  the  diagnosis  uncertain,  we  have  run  no  particular 
risk,  and  we  have  done  what  surgery  requires  in  any  case.  The  con- 
sideration of  the  points  referred  to  by  my  friend,  Dr.  Dennis,  would 
be  valuable  in  regard  to  the  method  of  operating,  but  not  so  necessary 
in  aiding  us  to  make  the  differential  diagnosis  between  carcinoma, 
sarcoma,  and  all  simple  tumors.  It  seems  to  me  that  the  proper  sur- 
gical procedure,  and  the  most  radical  plan,  is  to  remove  the  tumor  and 
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then  make  the  diagnosis.     The  safety  of  the  patient  is  thus  in  no  way 
jeopardized. 

Dr.  W.  H.  Carmalt,  of  New  Haven,  Conn. 

If,  Mr.  President,  you  will  allow  a  personal  allusion,  I  will  say 
that  my  interest  in  morbid  growths  dates  from  four  years'  study  with 
Waldeyer,  who  is  the  exponent  of  the  idea  of  the  epithelial  origin  of 
cancers.  Approaching  it  from  that  point  of  view,  I  thought  that  if 
we  could  only  get  in  the  early  stages  a  microscopical  examination,  we 
could  readily  make  our  diagnosis.  But  as  I  got  into  practice,  and 
as  I  get  more  into  practice,  I  am  more  and  more  satisfied  that  we  must 
deal  with  the  clinical  rather  than  with  the  microscopical  features. 
The  latter  are  uncertain.  The  clinical  features  are  those  pointed  out 
by  Dr.  Dennis. 

We  have  two  groups  of  malignant  growths.  The  granuloma  I  should 
regard  as  rather  in  a  group  by  themselves,  and  one  in  which  the 
question  of  microbic  origin  may  be  considered.  In  regard  to  the 
other  two  groups,  the  carcinomas  and  the  sarcomas,  the  clinical 
features  are,  to  my  mind,  a  great  deal  more  imf>ortant  than  anything 
we  can  learn  from  the  microscope.  We  cannot  wait  for  the  micro- 
scopical examination.  Any  one  who  has  had  much  experience  with 
microscopical  examinations  knows  that  the  same  tumor  may  present 
different  appearances  in  different  parts.  One  part  may  present  the 
characters  of  carcinoma,  another  part  may  present  the  appearances  of 
sarcoma,  while  around  a  carcinoma  we  may  have  comparatively  healthy 
induration.  If  the  canula  happens  to  pass  into  this  region,  it  may  lead 
to  error. 

There  is  another  point,  particularly  applicable  to  sarcoma,  and  that 
is,  the  danger  run,  in  any  operative  interference,  of  converting  what 
may  remain  for  a  long  time  as  a  benign  tumor  into  a  malignant  growth. 
We  know  from  the  history  of  sarcoma  that  a  fibroma  may  become  a 
sarcoma,  and  may  become  so  as  the  result  of  the  irritation  caused  by 
the  use  of  the  canula  or  harpoon.  We  know  perfectly  well  that  there 
are  growths  of  the  breast  which  present  all  the  characters  of  fibroma, 
and  which  have  existed  for  years,  and  yet  slight  irritation  will  start  up 
active  growth,  and  the  fibroma  will  change  into  a  sarcoma. 

The  history  of  the  case  which  you  reported  yourself,  Mr.  President, 
of  sarcoma  of  the  tonsil,  shows  that  it  is  the  implication  of  the  parts 
around  that  is  as  important  as  the  original  disease.     It  is  just  as  impor- 
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tant  to  get  rid  of  the  glandular  involvement,  particularly  in  carcinoma, 
as  to  remove  the  original  tumor.  We  have  all  seen  cases  of  cancer  of 
the  penis  which  ran  so  mild  a  course  as  not  to  attract  the  attention  of 
the  patient,  and  yet  immense  secondary  growths  appeared  in  the  groin, 
for  which  the  patient  sought  relief.  We  must  also  recognize  that  in 
sarcoma  we  have  a  growth  of  early  life,  and  in  carcinoma  a  growth  of 
adult  life.  In  the  sarcoma  of  very  young  children,  I  think  that  the 
less  we  interfere  the  better.  In  carcinoma  of  the  adult,  the  sooner 
we  operate  the  better. 

Dr.  M.  H.  Richardson,  of  Boston. 

I  am  sorry  that  Dr.  Warren  is  not  present  to  give  his  views  in  regard 
to  this  method  of  obtaining  information  as  to  the  nature  of  morbid 
growths.  I  have  seen  the  instrument  used  in  many  cases.  We  all  use 
it  at  the  Massachusetts  General  Hospital.  The  pathologist  is  able  to 
make  the  diagnosis  in  most  of  the  cases.  The  plug  that  is  removed  is 
of  considerable  size.  The  microscopists  at  the  hospital  Dr.  Fitz  and 
Dr.  Warren  himself,  have  no  difficulty  in  obtaining  what  they  con- 
sider valuable  information.  It  is  not  necessary  to  remove  all  tumors, 
although,  as  one  speaker  stated,  many  tumors  have  to  be  removed 
either  on  account  of  malignancy  or  disfigurement.  In  one  case  of 
disease  of  the  tongue,  the  whole  history  pointed  to  non-malignant  dis- 
ease, but  the  diagnosis  of  malignant  growth  was  established  beyond 
any  question  by  the  use  of  this  instrument.  The  tongue  was  removed, 
and  the  subsequent  examination  showed  the  correctness  of  the  diag- 
nosis. This  is  one  case  in  which  life  was  prolonged  where  it  might 
have  been  lost  if  entire  reliance  had  been  placed  upon  the  clinical 
history. 

In  regard  to  the  danger  attending  the  use  of  this  instrument.  As  Dr. 
Warren  states,  it  has  been  used  in  over  one  hundred  cases,  and  while, 
of  course,  the  danger  is  greater  where  the  great  cavities  are  entered, 
yet  in  no  case  has  any  bad  result  followed.  I  agree  with  others  who 
have  spoken  that  we  cannot  base  our  diagnosis  upon  any  one  point. 
We  cannot  make  a  clinical  diagnosis  with  any  degree  of  certainty  in 
the  form  of  disease  spoken  of  in  this  paper — that  is,  at  the  earliest 
period ;  and  we  have,  it  seems  to  me,  in  this  instrument,  with  all  its 
defects,  a  valuable  aid  in  the  early  diagnosis  of  these  tumors. 
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The  radical  cure  of  hernia  is  a  subject  of  sufficient  impjortance 
not  to  require  an  apology  for  introducing  it  before  so  learned  a 
body  as  this  Association;  especially  so,  since  the  purpose  of 
this  paper  is  to  elicit  discussion,  thereby  brinpng  out  the  views 
and  experience  of  its  Fellows,  rather  than  to  offer  anything  new 
or  original  upon  a  subject  which  has  within  the  past  few  years 
engaged  so  much  thought  and  attention  in  the  surgical  world 

From  the  earliest  history  of  our  profession  to  the  present 
day  the  cure  of  hernia  has  occupied  the  study  of  the  masters  of 
our  art,  and  been  the  fertile  field  in  which  the  quack  and  the 
charlatan  have  reaped  their  richest  harvests.  From  the  days  of 
Cornelius  Celsus  to  the  time  when  Joseph  Lister  opened  up  a 
new  era  in  surgery,  all  kinds  of  methods  have  been  resorted  to 
for  the  relief  of  this  malady,  which  is  as  universal  as  the  race 
of  man  ;  a  malady  to  which  the  prince  no  less  than  the  beggar 
is  liable,  and  which  more  completely  invalids  the  sufferer  than 
almost  any  infirmity  of  like  common  occurrence  ;  an  infirmity 
frequent  in  infancy  as  in  old  age,  in  both  sexes  and  all  stations 
of  life,  and  from  which  large  numbers  die  annually. 

To  evidence  its  frequency,  we  quote  from  statistics,  and  show 
the  appalling  figures  taken  from  the  volume  of  Mortality  and 
Vital  Statistics  of  the  Census  Bureau  of  1880.  Out  of  756,893 
deaths  taken  at  large,  I  death  out  of  every  600  was  from  hernia; 
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out  of  1236  deaths  from  hernia  alone,  141  were  of  children 
less  than  one  year  of  age. 

In  France,  M.  Malgaigne,  investigating  the  subject,  arrived  at 
the  conclusion  that  i  out  of  every  13  Frenchmen  was  ruptured  ; 
whilst  M.  Arnaud,  who  was  engaged  in  a  similar  research,  made 
the  ratio  greater  and  estimated  i  in  every  8  as  having  hernia  of 
one  variety  or  another. 

The  tables  compiled  by  Dr.  Baxter,  of  the  U.  S.  Army,  show 
that,  out  of  334,321  persons  examined  by  recruiting  officers  for 
admission  into  the  U.  S.  Army  during  the  late  war  between  the 
States,  17,226  were  found  with  hernia  and  rejected;  that  in  the 
short  space  of  two  years,  38,132  were  invalided  on  account  of 
hernia  and  discharged.  We  have  no  means  of  reference  as  to 
the  number  rejected  from  the  Confederate  armies,  but,  by  ana- 
logical reasoning,  we  are  justified  in  believing  the  ratio  of  cases 
was  nothing  less. 

In  Great  Britain,  George  Hamilton,  of  Liverpool,  estimates  that 
in  England  alone  there  were  no  less  than  1,250,000  persons 
suffering  from  hernia  ;  and  the  records  of  the  London  Truss 
Society  show  that  they  b,ad  issued,  in  twenty-eight  years,  to 
the  indigent  poor  of  London  no  less  than  83,584  trusses  for  the 
relief  of  this  malady  ;  and,  it  is  stated  there  are  two  factories  in 
the  city  of  Philadelphia  whose  average  sales  amount  to  250,000 
trusses  per  annum.  Still,  in  our  vast  population,  spread  over  the 
great  area  of  this  country,  how  many  thousands  of  the  poor, 
black  and  white,  are  afflicted  with  hernia,  and  eke  out  a  miser- 
able existence  without  any  mechanical  support  whatever,  save 
some  rude  contrivance  of  their  own  fabrication? 

With  such  an  array  of  facts  before  us,  we  may  be  pardoned 
for  looking  at  the  past,  and  gradually  tracing  up  the  improve- 
ments in  the  work  which  has  been  done  for  the  permanent 
relief  of  this  affliction,  and  for  indulging  the  hope  that,  under 
the  scientific  improvements  which  surgery  is  drawing  around 
herself,  we  may  safely  predict  that  the  day  is  not  far  distant 
when  the  radical  cure  of  hernia  will  no  longer  admit  of  a  doubt, 
and  that  another  opprobrium  of  our  art  will  be  relegated  to  the 
misty  past,  when  the  palliative  support  of  the  bandage  and  the 
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truss  will  give  place  to  the  more  rational  treatment  by  the  knife 
used  under  the  security  of  antiseptic  precautions. 

The  unsatisfactory  results  of  palliative  treatment  naturally 
called  for  more  radical  methods,  and,  as  far  back  as  the  time  of 
Celsus,  we  find  this  elegant  author  teaching  the  use  of  the  knife 
and  the  ligature  as  the  means  by  which  the  sufferer  is  to  be  re- 
lieved. As  he  was  the  first  who  described  the  surgical  relations 
of  the  investments  of  the  groin,  it  was  very  natural  that  he 
should  have  given  much  attention  to  the  relief  of  so  common  a 
malady  as  hernia;  this  he  did,  but  his  method  consisted  of  little 
more  than  cutting  down  upon  the  sac,  dissecting  out  the  mem- 
branes, then  cauterizing,  and  closing  the  parts  with  a  suture.  If 
the  patient  was  a  child,  he  cut  away  the  testicle,  but  preserved 
it  in  men  ;  when  the  omentum  occupied  the  sac,  and  he  was  un- 
able to  return  it,  it  was  excised  after  being  carefully  ligated. 

Then  came  Paulus  iEgineta,  who  makes  no  reference  to  the 
work  of  Celsus,  but  uses  the  ligature,  as  did  Galen,  tying  the 
cord  together  with  the  skin  at  the  external  ring.  The  Arabian 
surgeons  had  long  been  using  astringents  and  the  actual  cautery 
as  topical  applications — indeed,  for  long  ages  the  potential  cau- 
tery was  the  favorite  remedy. 

The  next  remedy  we  hear  of  is  the  "  royal  stitch,"  attributed 
to  Maupas,  and  so  called  because  it  qualified  the  king's  lieges 
for  military  service.  It  was  done  by  opening  the  canal  and 
then  stitching  together  the  sac  and  the  pillars.  Lafranc  had 
resorted  to  castration,  and  then  plugging  the  wound  and  the 
canal  with  the  stump  of  the  cord  ;  whilst  Guy  de  Chauliac  was 
using  caustics,  inviting  suppuration  and  insisting  upon  rest  in 
bed  until  consolidation  of  the  tissues  was  accomplished.  About 
this  time  Bernard  Metis  operated  by  ligating  the  cord  with  a 
gold  thread  and  then  completing  his  incision.  This  last  was 
very  similar,  in  many  respects,  to  the  operation  of  Ambrose 
Pare — known  as  the  "  punctum  aureum  " — which  consisted  in 
passing  a  gold  wire  behind  the  sac  at  the  external  ring,  includ- 
ing the  cord,  and  then  twisting  it  tight  enough  to  close  the 
hernial  sac,  yet  not  sufficiently  so  to  produce  strangulation  of 
circulation  in  the  testicle;  thus  showing  some  little  respect  for 
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the  integrity  of  the  seminal  gland,  which,  during  the  seven- 
teenth century  was  so  often  cut  away  with  the  sac  that  Dionis 
asserts  "the  itinerant  operators  were  in  the  habit  of  feeding 
their  dogs  with  the  organs  which  they  removed." 

If  time  would  permit,  it  might  prove  interesting  to  follow  up 
the  various  modifications  resorted  to  by  the  old  surgeons,  to 
show  what  was  done  in  the  middle  ages  by  the  travelling  her- 
niotomists,  gradually  lead  the  reader  up  to  the  time  when 
Pierre  Franco's  treatise  revealed  the  true  nature  of  hernia,  and 
paved  the  way  for  its  proper  treatment;  but  we  must  now 
content  ourselves  by  referring  those  who  are  curious  in  these 
matters  to  the  interesting  history  by  Sprengel.  It  will,  for  the 
present,  suffice  our  purpose  to  group  them  together  as  follows : 

1st.  The  Celsean  method,  incision,  castration,  cauterization, 
and  bandage. 

2d.  Cauterization  by  acids  and  moxas. 

3d.  Topical  applications,  as  poultices  and  plasters. 

4th.  Ligature  of  the  sac. 

5th.  The  royal  suture. 

6th.  The  scarifications  of  Le  Blanc. 

7th.  Invagination  without  suture. 

8th.  Invagination  with  suture. 

The  most  important  of  which  are  the  last  two,  since  they 
form  the  basis  of  the  operations  of  Gerdy,  Wulzer,  and  other 
operators  of  later  years. 

Schunmucker,  Langenbeck,  and  others  had  been  in  the  habit 
of  exposing  the  sac  by  a  free  incision,  and  then  ligating  it  with- 
out inclosing  the  cord  ;  but  a  mortality  of  3  in  every  10,  in  the 
hands  of  Arnot,  Armont,  and  Petit  in  France,  and  Sharp  and 
Abernethy  in  England,  caused  the  operation  to  fall  into  disuse, 
as  it  was  considered  dangerous,  and,  as  such,  was  abandoned. 
Resort  was  now  had  to  the  "  truss  cure,"  using  a  strong  and 
light  spring  with  a  hard  pad,  which,  failing  in  its  object,  in  turn 
fell  into  disrepute. 

The  next  in  order  came  the  dealing  with  the  interior  of  the 
sac  itself;  the  introduction  of  solid  substances,  threads,  sponge, 
isinglass ;    little   bladders   of   gold-beaters'    skin    by    Belmas, 
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Schah,  and  Riggs  ;  the  use  of  stimulating  injections,  as  can- 
tharides,  iodine,  and  such  like  articles  were  proposed  by  Vcl- 
peau  and  used  by  Pancoast  in  1835,  followed  by  fatal  results, 
although  in  1840  it  had  become  the  favorite  method  in  Paris. 
In  America,  Dr.  Jayne,  of  Illinois,  used  it  extensively,  and,  ac- 
cording to  his  reports,  with  most  favorable  results. 

About  this  time  the  secret  method  of  Heaton  came  in  vogue, 
and  numbers  of  successful  cures  were  reported;  however,  as  his 
method  was  not  at  first  given  to  the  profession,  it  did  not 
become  in  general  use,  although  the  treatment  by  injections 
was  revived,  and  numberless  trocars,  canulas,  syringes,  etc.,  were 
invented  by  Ricord,  Jobert,  Nelaton,  and  others,  and  many 
began  the  cure  of  hernia  by  injections  At  first  only  cures  were 
reported,  but  then  deaths  began  to  follow  in  quick  succession, 
and  the  operation  lost  favor.  The  substance  used  as  the  injec- 
tion by  Heaton  was  not  known,  and  consequently  those  who 
attempted  to  cure  hernia  by  injections  were  not  successful  as  he 
had  been  with  his  mild  fluid  of  quercus  alba.  After  years  had 
passed  away,  Dr.  Joseph  H.  Warren,  of  Boston,  obtained  from 
Heaton  his  formula  and  gave  it  to  the  profession.  Dr.  Warren 
then  invented  a  screw  syringe  and  began  the  treatment  of  the 
disease ;  he  subsequently  wrote  and  published  an  interesting 
brochure  upon  the  method  of  Heaton  as  improved  by  himself, 
and  recorded  a  number  of  cures.  Notwithstanding  his  success, 
I  am  induced  to  think  the  operation  has  not  gained  very  gen- 
eral favor,  and,  with  the  exception  of  Dr.  George  W.  Gay,  of 
Boston,  I  am  not  apprised  if  it  is  used  at  all  at  this  date.  Dr. 
Gay  has  had  a  large  experience  with  the  method,  and  his 
success  has  been  reported  as  great. 

The  subcutaneous  operation,  which  in  the  form  of  invagina- 
tion with  suture  had  long  been  in  vogue  even  among  the  an- 
cients, was  revived  by  Gerdy ;  using  his  finger,  he  pushed  up 
the  integuments  into  the  canal  and  fastened  them  with  a  suture, 
but  his  operation  failed  and  was  abandoned.  Then  Wutzer  sub- 
stituted a  wooden  plug  with  a  clamp  and  a  flat  needle;  this,  in 
its  turn,  was  discarded,  more  on  account  of  failures  than  for  the 
mortality  which  followed.     Rothmund,  Sigmund,  and  Spencer 
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Wells  used  it  extensively,  and  their  failures  were  attributed  to  sup- 
puration and  descent  of  the  invaginated  portion  ;  their  apparent 
cures  were  temporary,  and  the  method  soon  fell  into  discredit. 
A  modification  of  this  method  by  Prof  D.  Hayes  Agnew  has 
been  advocated,  but  I  do  not  think  it  has  met  with  general  favor. 
Neither  has  the  operation  of  Spanton,  with  his  "  strephotome  " — 
a  sort  of  corkscrew  needle  with  which  he  hems  up  the  pillars 
subcutaneously,  using  a  catgut  thread.  He  reported  thirty-four 
operations,  with  no  deaths,  but  showed  no  evidence  of  perma- 
nent cures.  A  variety  of  such  methods  have  been  introduced, 
none  of  which  has  stood  the  test,  and  they  have  vanished 
without  leaving  a  trace  of  value  behind.  Such,  for  example, 
was  the  operation  of  Fitzgerald,  of  Australia,  who  laced  to- 
gether the  pillars  with  a  gold  thread ;  as  also  the  double-eyed 
curved  needle  of  Greenville  Dowell,  of  Texas,  were  modifica- 
tions of  the  subcutaneous  idea,  having  no  especial  points  of  in- 
terest, and  not  the  least  appreciable  merit. 

At  last,  a  combination  of  the  open  and  the  subcutaneous 
methods  originated  with  John  Wood,  of  London,  and  revived 
the  idea  of  a  radical  cure;  probably  it  gave  more  impulse  to  the 
subject  than  anything  which  had  been  done  in  many  years ;  but, 
since  we  are  all  familiar  with  the  details  of  his  operation,  I  shall 
not  weary  your  patience  with  a  description  of  it.  He  estimates 
his  successes  at  sixty-five  per  cent,  of  all  operations  done,  and, 
in  the  cases  of  children  alone,  he  places  his  ratio  of  success  even 
greater.  On  this  account  he  confines  his  operations  to  persons 
under  thirty  years  of  age,  and,  in  his  selection  of  cases,  he 
grades  them  in  this  order: 

1st.  Children  over  five  years  of  age  who  are  not  relieved  by 
the  use  of  the  truss. 

2d.  Young  adults  over  fourteen  who  are  seriously  impaired 
by  the  hernia.  He  bases  this  rule  upon  the  reports  of  the 
Registrar-General  of  Great  Britain,  which  show  that  in  1119 
deaths  from  hernia,  23.5  per  cent,  had  been  subjected  to  opera- 
tions for  strangulation ;  the  average  rate  of  mortality  after 
kelotomy  in  large  hospitals  being  48.8  per  cent.,  and  the  ratio 
increasing  with  age. 
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3d.  All  reducible  herniae  having  thick  sacs. 

4th.  All  favorable  cases  of  strangulation. 

5th.  Certain  cases  of  irreducible  herniit  where  there  is  a  ten- 
dency to  strangulation. 

His  conclusions,  drawn  from  his  individual  experience  with 
the  operation,  do  not  differ  in  any  material  manner  from  the 
conclusions  arrived  at  by  other  operators. 

A.  W.  Mayo  Robinson,  F.R.C.S.,  of  England,  in  a  report  to 
the  British  Medical  Association  held  at  Dublin  in  August,  1887, 
gives  a  series  of  twenty-six  operations  by  Wood's  method,  in 
one-half  of  which  cases  the  operation  was  done  after  the  reduc- 
tion of  strangulation ;  thirteen  after  the  truss  had  failed  to  ac- 
complish its  purpose  because  of  irreducibility,  or  from  the  large 
size  of  the  hernial  aperture,  the  patients  being  incapacitated  from 
attendance  upon  their  duties.  In  all  but  two  cases  the  sac  was 
excised  after  ligation  of  its  neck,  the  canal  only  sutured  in  those 
cases  where  it  was  very  open  ;  strict  antisepsis,  and,  as  a  rule,  not 
more  than  one  or  two  dressings  were  required.  The  ages  of 
these  patients  varied  from  three  months  to  seventy-six  years. 
and  tlve  ruptures  were  ventral,  femoral,  inguinal,  and  inguino- 
scrotal ;  in  only  one  case  was  it  deemed  necessary  to  use  a  truss 
after  the  operation ;  two  cases  died  from  bronchitis,  and  the 
necropsy  clearly  proved  the  operation  had  been  successful,  since 
the  site  of  the  hernia  had  healed,  the  intestine  regained  its 
former  condition,  and  no  peritonitis  had  ensued.  One  of  these 
patients  evidently  died  from  the  ether  inducing  acute  bronchitis. 

The  conclusions  from  his  series  of  cases,  as  well  as  from  the 
observations  of  others  having  experience  with  the  operation, 
are : 

1st.  That  hernia  urgently  demands  treatment. 

2d.  That  no  one  operation  possesses  such  marked  superiority 
as  to  monopolize  the  field. 

3d.  That  the  one  most  to  be  relied  upon  is  that  of  excision  of 
the  sac  after  ligation  of  its  neck  as  high  as  possible,  with  suture 
of  the  pillars  of  the  canal  and  ring  whenever  widely  separated. 

4th.  That  when  done  with  proper  antiseptic  precautions  it  is 
both  safe  and  efficient,  and,  if  the  sac  is  properly  separated  from 
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its  surroundings  before  it  is  emptied,  the  operation  is  both  short- 
ened and  simplified. 

But  all  of  these  operations,  with  the  exception  of  one  or  two, 
have  been  abandoned  as  either  dangerous  or  unsatisfactory, 
since  the  introduction  of  antiseptic  principles  has  marked  a 
new  era  in  the  treatment  of  the  affection.  Whilst  only  a  few 
years  ago  the  subcutaneous  operation  was  the  only  one  meeting 
with  favor,  now,  under  the  rule  of  antisepsis,  surgeons  every- 
where are  investigating  the  subject,  and  devising  new  and  bold 
operations  for  its  cure.  Recent  statistics  of  the  operation  done 
under  the  antiseptic  method  show  the  low  rate  of  mortality 
which  has  been  attained.  For  example,  at  BSle,  the  results  of 
136  operations  mark  the  mortality  of  non-incarcerated  hernias 
as  low  as  3.6  per  cent.,  whilst  under  other  methods,  in  the  hands 
of  Segond  and  Liesrink,  273  operations  had  a  mortality  of  5.1 
per  cent.  Evenen  and  Erdman  report  the  results  of  106  opera- 
tions, done  antiseptically,  in  which  the  sac  was  ligatured  and  re- 
moved, and  then  the  pillars  closed  by  suture,  with  absolutely  no 
deaths.  It  is  true,  there  was  a  recurrence  to  a  small  degree  in 
20  per  cent.,  yet  so  small  was  it,  that  the  success  may  be  con- 
sidered established.  At  the  Sabbatsberg  Hospital  in  Sweden, 
where  the  sac  is  ligated  at  the  neck  and  then  cut  away,  all 
under  mercuric  bichloride  and  iodoform,  in  six  years  300  cases 
were  admitted,  of  which  number  200  were  treated  by  the  open 
method,  with  not  a  single  fatal  case,  although  some  of  the 
hernir-K  were  very  large  and  exceedingly  difficult  of  management. 

Surely,  such  results  must  prove  convincing  to  the  most  scep- 
tical, and  should  tend  to  inspire  confidence  in  the  progress  of 
our  art;  they  stand  like  beacon-lights  along  the  pathway  from 
art  to  science. 

"In  overlooking  the  field  of  modern  surgical  development,  so 
much  is  seen  of  the  inductive  process  by  which  ingenious  theory 
is  constructed  as  the  apology  for  novelty  of  practice,  that  we 
regard  with  pleasure  the  more  Socratic  method  by  which  a 
practice  appears  as  the  outcome  of  "a  great  scientific  principle," 
and  thus  it  was  when  Czerney  brought  the  subject  of  the  open 
cure  of  hernia  before  the  Berlin  Congress  in  1879,  ^^^^  ^^^  ^^^' 
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geons  of  Europe  were  willing  to  accept  it  when  they  found  it 
based  upon  the  scientific  principle  of  the  germ  theory  of  disease 
and  its  antiseptic  treatment:  they  recognized  that  the  chief 
value  of  the  open  operation  was  its  safety — due  to  the  teachings 
of  Lister! 

Since  the  method  introduced  by  Czerny  may  be  considered 
as  the  starting-point  of  a  new  and  distinct  operation,  I  ask  f>er- 
mission  to  run  over  a  hasty  description  of  the  same: 

After  a  most  careful  cleansing  with  a  mercuric  solution  of 
I :  icx)0,  and  the  usual  method  of  scrubbing  with  soap  and  ether, 
the  parts  are  protected  by  towels  saturated  with  a  bichloride 
solution,  I  :  2000,  leaving  only  space  sufficient  for  the  incisions 
to  be  made:  the  incision,  six  inches  in  the  axis  of  the  tumor, 
opens  the  integuments,  and  a  careful  dissection  exposes  the  sac; 
all  hemorrhage  is  carefully  arrested  by  Kocher's  catgut  liga- 
tures. The  sac  is  now  separated  from  the  adjacent  tissues,  and 
the  index  finger  pressed  along  the  neck  until  the  margin  of  the 
internal  abdominal  ring  is  reached;  after  this,  gentle  but  firm 
traction  is  made  upon  the  sac  so  that  it  may  be  securely  liga- 
tured as  high  up  as  possible,  thus  obliterating  the  pouch  of  the 
peritoneum  at  the  mouth  of  the  sac.  The  sac  is  now  Of>ened, 
contents  inspected,  and,  if  sound,  returned  within  the  abdominal 
cavity,  and  the  neck  of  the  sac  transfixed  by  a  needle  armed 
with  a  double  ligature  of  stout  silk,  which  is  then  tied  tightly 
and  the  sac  cut  away  below  the  point  of  ligation.  The  pillars 
of  the  inguinal  ring  are  freshened  and  brought  together  by  silver 
wire  sutures  introduced  from  within  outward,  and  including  the 
pillars  with  the  external  integument.  By  means  of  these 
sutures,  and  a  few  points  of  fine  catgut  interrupted  sutures,  the 
internal  abdominal  ring  and  the  whole  canal  are  obliterated; 
a  rubber  drainage  tube  is  introduced  and  the  skin  wound  care- 
fully closed  by  a  continuous  suture  of  Kocher's  juniper  catgut. 
Iodoform,  with  antiseptic  bandages,  completes  the  dressing,  of 
which  no  change  is  made  unless  the  temperature  indicates  an 
elevation  above  100°  F.  As  a  rule,  the  wire  sutures  are  removed 
on  the  twelfth  day,  unless  otherwise  indicated.  Objection  has 
been  made  to  his  use  of  a  silk  ligature  around  the  neck  of  the 
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sac,  but  there  seems  no  valid  reason  why  a  properly  prepared 
silk  ligature  should  not  prove  perfectly  innocuous.  I  am  under 
the  impression  that  Billroth  advocates  them  in  preference  to 
catgut  or  any  other  material  in  this  operation. 

The  paper  of  Czerny,  and  the  discussion  which  followed, 
made  such  a  profound  sensation  that  we  may  consider  it  as  the 
beginning  from  which  the  open  operation  took  its  departure ; 
and  following  it,  all  kinds  of  novel  methods  have  been  introduced 
and  advocated.  Scarcely  a  surgeon  has  considered  the  subject 
without  suggesting  some  modification  or  alteration,  and  usually 
without  any  points  of  material  difference. 

Dr.  I.  Lucas  Championniere,  in  a  most  valuable  contribution, 
entitled — "Cure  radicale  des  Hernees,"  Paris,  1887,  brought  the 
subject  before  the  French  Society  of  Surgery  and  elicited  a  good 
deal  of  discussion  upon  the  merits  of  the  operation.  The  main 
point  of  interest  which  he  made  was — following  the  plan  of 
Czerny — the  total  removal  of  the  sac  forms  the  basis  of  success- 
ful results;  he  does  not  lay  any  stress  upon  the  suture  of  the 
pillars,  although  he  always  brings  them  in  apposition  and  sutures 
with  catgut. 

He  reported  ten  operations  as  done  by  himself,  with  no  deaths 
and  only  one  recurrence.  He  considers  a-  mass  of  statistics 
taken  from  various  sources  of  no  reliable  value,  whilst  carefully 
prepared  results  from  the  hands  of  a  competent  observer  are  of 
most  importance.  His  own  investigations  lead  him  to  assert 
that,  if  the  operation  is  carefully  performed  under  strict  antiseptic 
precautions,  it  is  not  only  absolutely  free  from  danger  to  life,  but 
that  it  should  not  be  followed  by  any  of  the  accidents  or  compli- 
cations which  frequently  follow  wound-healing,  because  these 
complications  are  invariably  due  to  imperfect  anti.sepsis.  Under 
the  rule  of  antisepsis  he  considers  the  open  radical  operation  as 
established  upon  a  scientific  basis,  and  that  it  surpasses  all  other 
procedures  yet  devised  for  the  cure  of  hernia.  If  the  patient  is 
not  perfectly  cured,  he  is  certainly  none  the  worse  on  account 
of  the  operation  having  been  performed,  and,  presupposing  a 
recurrence  of  the  hernia,  it  is  necessarily  smaller  than  before  the 
operation,  and  hence  can  be  more  easily  and  comfortably  sup- 
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ported  by  a  truss  or  a  bandage.     He  formulates  the  following 
indications  as  justifying  the  operation: 

1.  All  forms  of  irreducible  hernia. 

2.  Congenital  hernia  with  atrophy  of  testicle. 

3.  Large  herniai  which  cannot  be  retained  by  a  properly 
fitting  truss. 

4.  All  forms  of  painful  hernia?. 

5.  Herni.x'  existing  in  patients  whose  occupations  subject 
them  to  the  dangers  of  strangulation. 

6.  Certain  social  positions  which  would  make  a  p>erson  prefer 
an  operation  for  a  cure  to  a  palliative  treatment. 

7.  In  all  cases  where  strangulation  has  taken  place,  and  when 
a  person  is  opposed  to  the  appliances  necessary  in  a  palliative 
treatment. 

Following  the  reading  of  this  paper  before  the  Surgical  Society 
of  Paris,  in  November  and  December,  1887,  the  most  memorable 
discussion  which  probably  ever  was  had  upon  this  subject  took 
place.  The  opinions  of  the  surgeons  who  were  present  differed 
widely:  M.  Championniere  was  enthusiastic  in  the  defence, 
whilst  men  of  equal  distinction  combated  the  operation  in  no 
measured  terms,  and  when  the  discussion  closed  so  little  had 
been  accomplished  that  the  subject  remained  sub  judice.  Cham- 
pionniere  advocated  closing  the  wound  immediately,  which  was 
objected  to  by  others  on  the  ground  that  healing  by  granulation 
was  the  surest  means  of  securing  a  dense  cicatrix. 

The  conclusions  drawn  from  the  discussion  and  offered  by 
L.  S.  Richelot,  were  to  the  effect  that: 

1.  In  inguinal  hernia,  as  in  all  others,  the  resection  of  the 
sac  is  the  main  factor  in  the  radical  cure. 

2.  That  the  operation  is  easy  of  execution  unless  there  are 
adhesions  with  the  intestine,  or  in  cases  of  old  hernias  which 
have  become  strangulated. 

3.  That  the  resection  of  the  vagino-peritoneal  canal  is  always 
possible  in  congenital  herniit  with  atrophy  of  the  testicle. 

4.  That  resection  of  the  vagino-peritoneal  canal  in  hydrocele 
of  the  cord  when  existing  without  hernia  should  always  be  per- 
formed to  prevent  the  descent  of  a  hernia. 
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5.  The  simple  operation,  without  mutilation,  which  will  pre- 
serve a  young  person  from  all  the  infirmities  of  the  disease, 
should  always  be  done  in  hydroceles  and  congenital  hernise, 
just  as  it  is  done  in  acquired  herniae. 

The  same  interest  which  had  been  aroused  in  Germany  and 
France  was  also  manifested  in  Great  Britain,  and  at  the  meeting 
of  the  British  Medical  Association  held  at  Dublin,  in  August, 
1887,  there  were  a  number  of  interesting  and  instructive  papers 
presented  which  elicited  much  discussion. 

Mr.  Thornley  Stokes  considered  the  open  operation  as  vastly 
superior,  and  in  every  respect  safer  than  the  method  of  Wood 
or  any  other  concealed  mode  of  operation ;  that  it  was  more 
easily  performed,  since  it  required  only  ordinary  care  and  skill, 
whilst  all  the  concealed  methods  necessitated  an  amount  of 
dexterity  not  attainable  by  all  surgeons.  He  objected  to  leaving 
a  wire  in  the  wound  in  the  open  operation,  because  he  thought 
it  always  interferes  with  the  proper  support  of  the  parts  after 
the  wound  has  healed.  He  considered  the  best  and  most  per- 
manent success  dependent  upon  the  exudation  and  organization 
of  lymph,  with  the  consequent  consolidation  and  drawing 
together  of  the  parts,  assisted  by  the  plug  of  twisted  sac :  that 
sutures  do  good  only  by  exciting  irritation,  and  thus  producing 
exudation  of  plastic  lymph ;  the  tightness  of  a  suture  is  of  no 
value,  but  rather  an  injury,  since  it  induces  swelling  of  the  cord 
and  testis. 

He  is  somewhat  of  an  advocate  of  the  method  of  Ball — which 
will  be  referred  to  further  on  in  this  paper — but  modifies  the 
same,  in  a  slight  degree:  his  operation  is  by  an  incision  extend- 
ing downward  and  inward  from  the  external  abdominal  ring 
as  far  as  may  be  necessary;  in  infants  and  young  children  one 
and  a  half  inches,  in  youths  and  adults  from  two  and  a  half  to 
three  inches.  The  exposed  sac  should  be  very  carefully  dis- 
connected from  the  cord  and  its  elements,  and  then  included 
between  two  .strong  antiseptic  gut  ligatures  and  divided  between 
them:  the  lower  ligature  closes  the  tunica  vaginalis,  if  it  is  a 
portion  of  the  sac,  whilst  the  upper  one  seals  the  opening  into 
the  peritoneal  cavity.     Then  the  proximal  portion  is  taken  hold 
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of  by  broad  catch  forceps  and  twisted  until  distinct  resistance 
is  felt. 

The  deductions  drawn  from  his  method  were  the  following: 

1.  In  young  children  the  operation  should  never  be  resorted 
to  unless  milder  measures  have  failed,  or  proved  inapplicable. 

2.  That  on  the  ground  of  safety,  certainty,  and  precision,  the 
operation  by  dissection  should  be  preferred. 

3.  That  twisting  the  sac  is  a  safe  and  efficient  adjunct  to  the 
operation. 

4.  That  sutures,  so  far  as  closing  the  canal  is  concerned,  serve 
but  a  temporary  purpose,  and  their  chief  end  is  to  excite  a  suffi- 
cient lymph  exudation. 

5.  That  therefore  they  should  not  be  introduced  tightly,  and 
in  this  way  we  will  avoid  testicular  swelling. 

6.  That  the  permanent  retention  of  wire  is  unnecessary',  hurt- 
ful, and  bad  in  theory  as  in  practice. 

7.  That  uniform  support  should  be  given  for  some  time  after 
the  operation,  but  that  support  should  be  gentle  and  without  a 
pad,  because  the  pad  is  liable  to  cause  absorption  of  the  lymph 
which  is  effused. 

Mr.  Kendal  Franks  advocated  a  very  slight  modification  of 
the  Wood's  operation,  and  reported  twenty- two  cases  in  which 
he  had  operated  successfully,  the  youngest  being  a  child  of 
fifteen  months,  and  the  oldest  an  adult  of  sixty-four  years.  One 
case  of  four  years,  one  of  six,  and  one  of  seven.  Two  did  not 
exceed  twenty  years ;  twelve  from  twenty  to  thirty,  and  four 
between  thirty  and  forty,  with  one  of  fifty  years.  He  advised 
against  the  subsequent  use  of  the  truss  or  any  support.  If  the 
cases  stood  the  crucial  test  of  time,  his  method  is  one  of  remark- 
able success. 

Mr.  Arthur  E.  Barker  considered  that  the  main  questions 
involved  in  the  discussion  are,  whether  the  procedures  employed 
in  the  radical  cure  are  devoid  of  risk;  whether  they  are  simple, 
easy  of  execution,  and  capable  of  wide  application ;  and  further, 
whether  they  fulfil  the  objects  for  which  they  were  designed? 

The  objects  clearly  indicated,  are : 

I    To  free  the  inguinal  canal  and  both  rings  from  the  presence 
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of  the  sac,  and  thus  give  room  to  close  the  opening  accu- 
rately. 

2.  To  strip  the  neck  of  the  sac  from  the  cord  with  as  little 
disturbance  as  possible. 

3.  To  cut  the  sac  just  outside  of  the  external  ring,  and  then 
reduce  its  tied  stump  accurately  within  the  internal  ring,  and 
fasten  it  there  by  the  same  ligature  which  closed  its  neck. 

4.  To  close  both  external  and  internal  rings,  together  with 
the  entire  length  of  the  canal,  firmly  with  strong  silk  sutures. 

5.  To  leave  the  fundus  of  the  sac  undisturbed  in  the  scrotum, 
so  as  to  avoid  damage  to  the  cord  and  testicle  and  injury  to  the 
vascular  and  nervous  supply. 

6.  To  secure  primary  union  everywhere,  so  that  the  deep 
sutures  shall  remain  unchanged  and  help  permanently  to  close 
and  control  the  rings  and  canal. 

7.  To  obviate  the  use  of  a  truss  in  all  herniae,  save  in  the 
umbilical. 

It  is  obvious  that  the  proper  disposal  of  the  sac  has  been  a 
mooted  point  with  surgeons,  and,  as  a  consequence,  there  has 
been  much  difference  of  opinion  as  to  which  procedure  is  the 
best.  With  the  sole  idea  of  getting  rid  of  this  trouble,  a  novel 
method  has  been  devised  and  much  practised  by  Mr.  C.  B.  Ball, 
of  Dublin.  His  operation  is  simple,  easy  of  execution,  and 
offers  advantages  which,  to  my  mind  are  worthy  of  much  con- 
sideration. With  a  narrow-bladed,  blunt-pointed  scissors,  he 
isolates  the  sac  completely  from  the  adjacent  structures  which 
comprise  the  cord ;  then,  aided  by  the  finger  the  separation  can 
be  carried  up  to  the  internal  abdominal  ring,  and  the  peritoneum 
loosened  from  its  attachments  for  a  short  distance  within  the 
ring.  Having  ascertained  that  the  sac  is  empty — by  opening  it 
if  neces.sary — grasp  its  neck  with  a  broad  catch-forceps  and 
gradually  twist  it  up.  While  this  is  being  done  the  left  fore- 
finger should  be  used  to  free  the  upper  portion  of  the  neck,  so 
as  to  insure  the  twist  reaching  well  into  the  abdominal  cavity. 
In  ordinary  cases  four  or  five  complete  revolutions  are  sufficient, 
but  this  depends  upon  the  thickness  of  the  sac,  and  the  portion 
grasped  by  the  torsion  forceps:    the  twisting  should  be  con- 
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tinued  until  the  neck  is  felt  to  be  quite  tight,  and  until  it  is  found 
that  further  torsion  would  produce  rupture.  The  forceps  arc 
now  transferred  to  an  assistant,  who  will  maintain  the  twist  until 
a  stout  catgut  ligature  is  placed  around  the  twisted  neck  as 
high  up  as  possible,  tied  tightly  and  the  ends  cut  off  closely. 
Now  two  sutures  of  strong  aseptic  silk  are  passed  through  the 
skin,  at  a  distance  of  about  one  inch  from  the  outer  edge  of  the 
wound,  then  on  through  the  outer  pillar  of  the  ring,  through  the 
twisted  neck  in  front  of  the  catgut  ligature,  then  through  the 
inner  pillar  of  the  ring,  and  out  through  the  skin  on  the  inner  edge. 
As  these  sutures  effectually  prevent  the  sac  from  untwisting,  it 
may  be  cut  off  in  front  of  them;  and  then  a  catgut  drain  is 
brought  out  through  a  counter-opening  at  the  back  of  the  scro- 
tum; after  this  is  done  the  two  silk  sutures  are  closed  over  lead 
plates,  which  lie  at  right  angles  to  the  wound.  If  considered 
necessary,  one  or  two  superficial  sutures  may  be  put  in  to  close 
the  integumental  wound  completely.  Dry  dressings  are  employed 
and  retained  by  a  double  spica  bandage,  which  is  in  turn  painted 
over  with  a  solution  of  silicate  of  potash — this  keeps  the  dress- 
ings in  place  and  the  parts  effectually  at  rest.  The  operation 
being  completed,  the  dressings  are  allowed  to  remain  for  ten 
days  or  two  weeks,  at  the  expiration  of  which  time  the  wound 
is  commonly  found  healed  and  the  sutures  can  be  removed. 

If,  however,  the  temperature  should  rise,  or  any  discharge 
appear,  the  dressing  should  be  inspected  just  so  soon  as  the 
indications  necessitate  it.  Of  course,  the  whole  operation  and 
its  dressing  must  be  done  under  proper  and  careful  antiseptic 
precautions. 

An  interesting  description  of  this  method  will  be  found  in  the 
British  Medical  Jotirttal  of  December  lo,  1887,  this  being  the 
last  paper  written  by  Mr.  Ball  upon  this  subject.  In  a  personal 
letter  of  February  21,  1889,  he  writes  me  that  his  total  number 
of  operations  to  that  date  were  thirty-five,  and  out  of  that  num- 
ber only  one  had  terminated  fatally,  which  death  was  from 
tetanus  supervening  on  the  seventeenth  day,  after  all  the  dress-, 
ings  had  been  removed,  and  the  wound,  which  had  run  an 
aseptic  course,  had  perfectly  healed.     He  estimates  ninety  per 
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cent,  of  the  cases  recover,  so  that  no  truss  is  necessary,  whilst 
in  the  others  there  is  nothing  more  than  a  very  shght  protrusion 
at  the  upper  ring,  which  is  easily  controlled  by  a  light  truss  or 
support.  He  believes  that  the  best  results  are  obtained  from 
very  large  herniae,  and  hence  he  operates  only  on  those  which 
are  of  considerable  size,  unless  there  are  some  other  special 
reasons  for  twisting  relatively  small  herniae.  His  method  has 
been  resorted  to  only  in  inguinal  and  femoral  ruptures,  and  he 
has  had  no  experience  with  the  umbilical  form ;  still,  he  has  no 
doubt  of  its  easy  performance  and  probable  success. 

Objections  have  been  urged  against  the  operation  upon  the 
ground  that  there  is  danger  of  including  a  segment  of  intestine 
or  a  portion  of  omentum  within  the  twist,  and  thus  producing  a 
concealed  strangulation  ;  but  this  is  without  foundation,  and 
should  not  occur  in  the  hands  of  a  judicious  and  careful  operator. 

The  method  of  W.  Mitchell  Banks,  of  Liverpool,  has  at- 
tracted much  attention,  and  probably,  with  that  of  Macewen,  of 
Glasgow,  is  more  relied  upon  at  the  present  time  than  any 
others. 

In  brief,  it  consists,  in  inguinal  hernia,  of  exposing  and  opening 
the  sac,  returning  its  contents,  and  tying  and  cutting  away  all 
adherent  omentum  ;  the  sac  is  then  drawn  out  as  far  as  possible 
and  ligated  with  catgut  as  high  up  on  the  neck  as  practicable 
and  cut  away ;  then  the  pillars  of  the  ring  are  brought  together  by 
one,  two,  or  more  silver  sutures,  which  are  to  be  left  permanently 
in  position.  In  femoral  hernia  the  clearing  and  removal  of  the 
sac  constitute  the  whole  operation,  since  no  attempt  is  made  to 
close  the  femoral  opening.  In  ventral  and  umbilical  herniae  the 
use  of  the  whole  or  a  part  of  the  sac  to  close  the  aperture, 
which,  as  a  rule,  is  large,  with  no  effort  to  approximate  the 
edges,  since  none  seems  likely  to  be  permanent,  appears  to  be 
the  proper  course  to  pursue. 

From  the  reports  of  this  operation  we  draw  the  following  con- 
clusions : 

Where  a  man  can  wear  a  properly  adjusted  truss  it  is  best  for 
him  to  do  so. 

That  the  operation  is  seldom  necessary  in  children,  since  a 


HERNIA.  41 

well-fitting  truss  will,  in  most  cases,  effect  a  cure;  but  in  the 
poorer  classes  with  large  hernias  the  operation  is  appropriate 
and  should  be  done.  In  small  femoral  hernia  with  adherent 
omentum  the  operation  should  be  advised  and  p>erformed,  be- 
cause in  such  cases  the  patient  is  never  safe  from  strangulation, 
and  because  the  curative  operation  is  as  safe  as  any  in  surgery. 
This  same  rule  applies  to  inguinal  hernia  where  adherent  omen- 
tum and  large  size  of  the  protrusion  prevent  the  use  of  a  truss, 
and,  as  a  consequence,  the  patient  is  useless  and  unhappy. 

That  as  a  rule,  no  one  should  be  oj>erated  on  who  can  wear 
with  comfort  a  truss  which  keeps  his  hernia  securely  in  posi- 
tion. Mr.  Banks  advocates  the  use  of  a  truss  after  operations, 
and  does  not  believe  it  will  destroy  adhesions,  as  some  sur- 
geons assert  it  will.  His  experience  has  taught  him  that  in 
almost  every  case  of  failure  of  the  operation  the  patient  had 
neglected  to  wear  a  truss  because  he  felt  confident  of  a  cure. 
Since  failures  are  common,  Mr.  Banks  objects  to  the  term  rad- 
ical cure,  and  prefers  to  term  it  the  surgical  treatment  of  hernia. 
To  guard  against  failures  he  advises  against  trimming  or  scrap- 
ing the  inguinal  canal ;  in  large  herniae  it  is  so  thinned  that  there 
is  little  left  to  scrape — the  hole  is  generally  large,  and  it  is  im- 
possible to  pull  the  pillars  together  by  sutures ;  his  use  of  the 
suture  is  simply  to  hold  the  parts  together  temporarily  while 
the  wound  is  healing,  so  as  to  prevent  any  protrusion  from 
coughing  or  straining,  because  in  large  operations  he  leaves  the 
wound  quite  open. 

Although  Mr.  Banks  has  been  cited  as  authority  upon  this 
operation,  and  a  warm  advocate  of  it,  he,  in  reality,  is  decidedly 
opposed  to  being  considered  a  partisan  of  this  or  any  other 
method,  and  does  not  indorse  its  merits  as  a  curative  measure. 
His  operations  may  be  grouped  into  three  tables,  showing  the 
nature  of  cases  he  has  subjected  to  the  treatment,  with  results  : 

Table  I.  Moderate  size,  non-strangulated :  52  cases,  with  i 
death  due  to  operation. 

Table  H.  Very  large,  not  capable  of  support  by  truss  :  16 
cases,  with  4  deaths  due  to  operation. 

Table  III.  Strangulated  hernia  :  ^S  cases,  with  3  deaths. 
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Combining  Table  I.  with  Table  III,,  giving  52  cases  of  mod- 
erate size,  non-strangulated,  with  38  cases  of  strangulated  her- 
niae,  the  results  were :  24  deaths,  44  cured,  7  partial  successes, 
I  probable  success,  with  14  absolute  failures. 

Of  Table  II.,  the  16  cases  of  very  large  hernia,  3  cases  were 
absolute  failures,  6  were  considered  partial  successes,  since  they 
were  enabled  to  follow  their  occupations,  whilst  before  the  opera- 
tion they  were  absolutely  unfit  for  work,  and  therefore  useless. 
Of  the  remaining  7  cases  in  the  table  he  makes  no  reference  to, 
and  hence  we  are  justified  in  classing  them  as  failures.  To  sum 
up,  we  find  that,  out  of  the  106  cases  operated  on,  68  were  non- 
strangulated,  whilst  the  remaining  38  were  strangulated,  giving, 
as  a  result,  28  deaths,  44  cures,  17  absolute  failures,  17  partial 
cures.  The  important  point  of  consideration  must  be  made 
between  the  strangulated  and  non-strangulated  cases,  because  it 
is  obvious  that,  as  regards  the  question  of  mortality,  we  must 
keep  these  two  classes  of  cases  quite  distinct,  whilst  in  a  cura- 
tive point  of  view  we  are  justified  in  drawing  the  same  conclu- 
sions from  both. 

The  last  and  most  recent  improvement — if  it  can  be  regarded 
as  an  improvement — is  the  operation  of  Macewen,  of  Glasgow. 
This  procedure  is  doubtless  so  familiar  to  each  of  you,  that  I 
will  not  consume  further  time  by  detailing  the  steps  of  the 
method  employed,  the  chief  points  of  which  are  the  use  of 
stout  catgut,  which  is  left  in  the  tissues,  and  the  utilizing  of 
the  crumpled-up  sac  as  an  internal  abdominal  pad  to  prevent 
the  descent  of  the  hernia,  with  restoration  of  the  valve-like 
arrangement  of  the  inguinal  canal. 

His  operations  were  done  under  the  strictest  antiseptic  pre- 
cautions, used  both  before  and  after  the  operation.  From  his 
paper  published  in  the  Annals  of  Surgery  for  August,  1886,  and 
his  subsequent  article  in  the  British  Medical  Journal  of  De- 
cember 10,  1887,  we  quote  the  results  of  his  method  in  his  own 
hands,  showing  number  of  cases  operated  upon,  without  any 
record  of  deaths : 

Table  I.  Radical  cure  of  inguinal  hernia  submitted  to  his 
operation,  49  cases. 
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Table  II.  Strangulated  inguinal  hernia  followed  by  his  si>e- 
cial  operation,  16  cases. 

Table  III.  Radical  cure  of  femoral  hernia  submitted  to  his 
operation,  2  cases. 

Table  IV.  Strangulated  femoral  hernia  followed  by  his  spe- 
cial operation,  13  cases. 

Making  a  total  of  80  operations,  without  a  death. 

With  such  a  record  the  operation  stands  upon  its  own  merits, 
and,  in  the  hands  of  its  author,  marks  a  wonderful  advance 
upon  anything  yet  devised  for  the  cure  of  hernia. 

There  is,  however,  a  grave  objection  to  the  method,  for  it  is 
complicated  in  its  details,  and  as  a  consequence  is  difficult  of 
execution,  requiring  a  special  dexterity  which  is  only  attainable 
after  long  practice,  hence  it  is  not  likely  to  come  into  general 
use  among  the  rank  and  file  of  surgeons.  His  after-treatment 
consists  in  absolute  rest  under  the  strictest  antiseptic  dressings 
for  at  least  fourteen  to  twenty-one  days,  at  the  e.xpiration  of 
which  time  the  primary  dressings  are  changed  for  looser  cover- 
ings, and  the  patient  kept  in  bed  for  four  to  six  weeks,  at  the 
expiration  of  which  time  the  patient  is  permitted  to  rise  from 
bed  but  not  allowed  to  engage  in  any  work  until  the  end  of  the 
eighth  week,  and  is  cautioned  not  to  strain  or  lift  any  heavy 
weights  until  the  end  of  the  third  month.  After  this  time  the 
patient  is  left  to  nature,  and  not  required  to  wear  either  a  truss 
or  bandage  unless  his  occupation  be  of  a  laborious  nature,  and 
then  only  a  very  light  truss  as  a  precautionary  measure. 

The  last  method  which  claims  our  attention  is  the  operation 
of  Dr.  McBurney,  of  New  York,  and  since  it  has  been  enjoying 
much  attention  within  the  past  three  years,  it  is  deserving  of 
more  than  a  passing  notice,  especially  so  since  it  has  some  points 
of  difference  from  the  other  procedures  which  have  been  spoken 
of.  Under  the  most  careful  antisepsis  he  opens  the  entire  canal 
up  to  the  internal  ring,  loosens  up  and  ligates  the  sac  as  high 
up  on  its  neck  as  possible ;  this  being  done  he  closes  the  upper 
and  lower  angles  of  the  integumental  wound,  and  then  packs 
the  entire  canal  with  gauze  and  iodoform,  leaving  it  to  heal  by 
granulations.      He  never  permits  his  patients  to  wear  a  truss 
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after  the  operation,  as    he   considers  the   use  of  it  positively 
injurious. 

To  March  2,  1889,  he  has  employed  his  method  in  thirty-six 
cases,  with  only  one  fatal  result,  which  he  attributes  to  alco- 
holism. In  three  cases  the  wound  became  infected  and  the 
healing  was  slow ;  still  there  was  no  general  sepsis  in  any  of 
them.  In  one  case  an  orchitis  followed,  and  in  one  other  there 
was  a  relapse  of  the  tumor,  which  he  attributed  to  insufficient 
ligation  of  the  sac. 

Dr.  McBurney  tells  us  that  he  has  followed  up  the  history  of 
thirty-one  of  the  cases,  and  the  result  has  been  thus  far  perfect 
in  each  one.  Of  the  remaining  four  cases,  two  could  not  be 
found,  and  two  were  still  under  treatment.  He  claims  the  fol- 
lowing advantage  for  his  method: 

1st.  It  is  the  only  method  by  which  the  sac  is  completely 
obliterated. 

2d.  The  walls  are  firmly  united  throughout  their  entire  length. 

3d.  The  wound  being  open,  septic  complications  are  avoided. 

4th.  The  rapidity  of  execution  renders  the  operation  applicable 
to  a  great  variety  of  cases. 

The  operation  has  gained  considerable  favor  in  New  York, 
and  is  spoken  of  very  highly  by  those  who  have  had  experience 
with  it,  and  doubtless  it  has  points  of  interest  and  value,  but 
there  is  such  similarity  between  it  and  the  operation  suggested 
and  performed  by  Reischel  that  we  cannot  attribute  it  fairly  to 
Dr.  McBurney.  It  is  to  Reischel,  Czerny,  Nussbaum,  and  Sewel 
that  we  are  indebted  for  the  first  real  advances  which  were  made 
in  the  cure  of  hernia.  Reisel's  method  was  to  open  the  entire 
canal,  tie  the  sac  as  high  as  possible,  and  leave  it  to  fill  up  the 
canal  while  it  healed  by  granulation ;  to  this-  Dr.  McBurney 
added  the  tampon  of  gauze.  Czerny,  Nussbaum,  and  Sewel 
ligated  the  sac  and  then  cut  it  away.  Dr.  McBurney  opens  the 
sac  and  pa.sses  his  finger  far  up  into  the  internal  ring,  whilst  his 
assistant  takes  the  apex  of  the  finger  as  a  guide  and  throws  the 
ligature  just  above  it.  This  last  is  a  procedure  which  has  been 
described  by  Chauncy  Puzcy,  of  Kngland,  who  sometimes  trans- 
fixes the  sac  ''*  just  above  the  tip  of  the  finger''  with  a  large  needle 
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armed  with  stout  catgut,  ties  one  side  of  the  sac,  so  as  to  control 
it,  then  carries  the  same  ligature  around  the  whole  neck  of  the 
sac  and  ties  it  very  firmly  just  above  the  first  ligature  to  insure 
against  its  slipping.  He  differs  from  Dr.  McBurney  in  that  he 
does  not  leave  the  canal  open  for  granulation,  but  closes  the 
pillars  with  chromicized  catgut ;  and  his  most  important  adjunct 
to  success  is  prolonged  rest  for  at  least  two  months,  and  then 
the  use  of  a  light  truss  or  bandage,  with  a  large  soft  pad  for 
months. 

This  about  covers  the  methods,  at  present  in  use,  for  the  per- 
manent cure  of  hernia,  and  they  show  a  similarity  of  purpose  in 
dealing  with  the  sac  as  the  main  factor  in  the  success  of  the 
operation. 

The  operation  of  ligature  of  the  sac  at  its  neck,  with  suture 
of  the  pillars  of  canal  and  ring,  may  be  considered  an  established 
surgical  procedure  ;  still,  being  a  comparatively  new  operation, 
a  discussion  of  its  merits  will  be  of  practical  value  in  leading  to 
further  improvements,  and  with  them,  permanent  success  of  the 
operation.  With  the  present  light  before  us,  the  most  important 
point  in  the  operation  appears  to  be  closing  the  neck  of  the  sac 
as  high  up  as  possible,  so  as  to  seal  up  effectually  the  opening 
into  the  abdominal  cavity.  To  do  this  completely  it  is  necessarj' 
that  the  sac  should  be  carefully  separated  from  the  adjacent 
tissues,  and  this  is  not  always  an  easy  matter,  since  oftentimes 
the  true  sac  is  obliterated  and  a  new  sac  formed  in  the  fibrous 
tissue,  with  the  vascular  and  nervous  distribution  blended  in 
such  a  manner  as  to  render  the  dissection  most  difficult  if  not 
impossible.  In  such  a  case  Macewen's  operation  could  not  be 
performed  ;  and  it  would  be  impossible  to  twist  the  sac  as  recom- 
mended by  Mr.  Ball.  This  objection,  however,  does  not  obtain 
of  crural  and  umbilical  herniae  ;  still,  since  inguinal  is  the  most 
frequent  of  the  herniae  it  is  of  importance  in  them.  In  the  con- 
genital cases  it  is  much  easier  to  separate  the  sac,  and  hence 
more  possible  to  do  a  complete  operation;  but,  since  in  young 
children  the  truss  properly  applied  and  long  continued  until  the 
abdominal  parietes  have  become  so  developed  as  to  increase  the 
obliquity  of  the  canal  will,  in  most  instances,  produce  a  perma- 
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nent  cure,  all  operative  procedure  in  children  should  be  con- 
sidered unwarrantable.  In  those  cases,  however,  where  an 
imprisoned  testicle  complicates  the  condition,  the  operation  is 
unquestionably  proper,  and  the  removal  of  the  testicle  justifiable^ 
and  for  the  simple  reason  that  the  presence  of  the  gland  in  the 
canal  predisposes  to  the  descent  of  the  hernia. 

Since  the  main  point  in  the  success  of  the  operation  appears 
to  have  been  the  proper  disposal  of  the  sac,  it  is  not  astonishing 
that  operators  who  have  given  it  their  attention  should  have 
adopted  diverse  methods,  each  one  of  which  has  the  same  end 
in  view.  While  Ball  twists  it,  Macewen  tucks  it  up,  Hardie 
insists  upon  the  importance  of  inclosing  the  transversalis  fascia 
with  the  sac  in  the  ligature,  and  I.  D.  Bryant  splits  the  pillars 
on  either  side  and  weaves  in  the  sac;  Annandale  opens  the 
canal,  ties  the  sac,  cuts  it  away,  and  stitches  the  opening ;  on 
the  other  hand,  Stokes  opens  the  sac  and  then  stitching  the 
neck,  the  canal,  and  pillars  together,  he  leaves  the  sac  in  posi- 
tion. Banks  opens  the  sac,  ligates  the  neck,  cuts  away  the 
fundus  and  sutures  the  pillars ;  Alexander,  of  Liverpool,  opens 
the  canal,  ligatures  the  sac  flush  with  the  peritoneum  internally 
then  divides  the  neck  below  the  ligature,  leaving  the  sac  in  the 
canal  without  suturing  the  ring.  MacCormac  advocates  this 
plan,  whilst  Buchanan  cuts  down  to  the  sac,  slits  it  up  longi- 
tudinally on  each  side  of  the  cord,  divides  the  front  part  hori- 
zontally, rolls  up  the  upper  part,  with  which  he  plugs  the  internal 
ring,  and  turns  down  the  lower  half  to  form  the  tunica  vaginalis. 

From  a  comparison  of  all  the  methods  it  is  apparent  that  no 
fixed  rule  of  procedure  is  established,  and  although  the  radical 
operation  is  a  marked  improvement  in  the  treatment  of  hernia, 
whether  free  or  strangulated,  we  cannot  consider  it  perfected, 
because  the  methods  hitherto  resorted  to  have  not  proved  radical 
in  results.  The  operation  is  ideally  correct,  but  the  question 
arises,  whether,  with  the  uncertainty  of  success,  the  risk  justifies 
the  operation;  especially  so  if  the  circumstances  of  the  indi- 
vidual are  such  that  he  can  content  himself  with  the  use  of  a 
properly  adjusted  truss? 
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DISCUSSION. 


Dr.  M.  H.  Richardson,  of  Boston. 

My  experience  with  the  radical  operation  for  the  cure  of  hernia  is 
very  small.  I  think  that  at  the  Massachusetts  General  Hospital  the 
method  known  as  Macewen's  operation  is  the  one  usually  employed. 
I  think  that  the  younger  men  have  not  had  time  enough  to  observe  the 
results  of  the  radical  operation,  and  that  many  of  the  cases  operated 
on  in  the  last  few  years,  while  cures  thus  far,  will  not  prove  to  be  per- 
manent cures.  My  own  preference  has  been  for  invagination  of  the 
sac  by  the  method  proposed  by  Macewen.  In  all  of  the  cases  of 
strangulated  hernia  that  I  have  ojierated  on  I  have  dissected  out  the 
sac  and  stitched  the  rings,  not  using  invagination  in  these  cases.  An- 
other method  which  I  think  is  a  good  one,  and  which  I  first  saw  used 
by  Dr.  Porter,  of  Boston,  is  to  fold  up  the  sac  something  like  a  com- 
press, put  it  in  the  ring,  and  sew  it  there.  In  cases  where  this  was 
done  six  or  eight  years  ago  the  results  have  been  good. 

I  do  not  believe  in  advocating  the  radical  operation  in  trifling  cases 
of  hernia,  but  in  cases  where  it  is  impossible  to  wear  a  truss,  or  where 
for  any  reason  it  is  necessary  that  the  man  should  be  perfect,  I  think 
that  it  is  justifiable  to  run  the  slight  risk  which  statistics  show  is  run  in 
these  cases.  In  a  small  hernia,  I  believe  that  the  application  of  a 
properly  fitting  truss  is  the  more  conservative  and  better  plan. 

Dr.  D.  Hayes  Agnew,  of  Philadelphia. 

I  have  done  most  of  the  operations  that  have  been  proposed  for  the 
radical  cure  of  hernia,  and  I  think  that  we  must  speak  with  consider- 
able reserve  in  regard  to  the  one  which  promises  most  success.  I  sup- 
pose there  was  no  procedure  looking  to  the  radical  cure  of  hernia 
that  started  with  greater  prestige  than  that  of  Wutzer,  but  I  do  not  be- 
lieve that  at  present  any  one  performs  this  operation.  I  have  lived 
long  enough  to  accept  statistics  with  a  good  deal  of  reserve.  While 
many  of  the  statistics  are  very  favorable,  yet,  in  a  large  number  of 
cases,  the  length  of  time  between  the  operation  and  the  period  at 
which  the  cases  are  reported  as  permanent  cures  is  not  sufficient  to 
justify  us  speaking  positively  upon  this  subject. 

The  operation  which  seems  to  me  most  philosophical  is  that  usually 
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known  as  Barker's  operation,  and  which  has  been  so  well  described  by 
Dr.  Mastin,  By  this  method  the  sac  is  ligated,  pushed  into  the  in- 
ternal ring,  and  secured  there  by  sutures,  with  transverse  sutures  pass- 
ing across  the  canal,  and  bringing  together  the  tendon  of  the  external 
oblique  and  the  conjoined  tendon.  My  last  operation  was  after  the 
Barker  plan,  and  was  done  two  weeks  ago  on  a  femoral  hernia.  I 
think  that  it  will  be  found  that  the  omentum  may  be  utilized  as  an  im- 
portant element  in  the  radical  cure  of  hernia.  In  the  case  to  which  I 
have  referred,  both  omentum  and  sac  were  employed  to  close  the  in- 
ternal ring,  a  portion  of  the  omentum  excised,  and  the  stump  along 
with  it.  This  plug  was  then  stitched  in  the  usual  way.  Everything 
has  gone  on  without  any  unpleasant  occurrence,  but  it  is  too  early 
to  say  what  the  ultimate  result  will  be. 

What  I  want  especially  to  refer  to,  are  the  classes  of  cases  in  which  we 
should  press  this  operation.  I  think  that  in  all  cases  of  strangulated 
hernia  we  are  justified  in  attempting  the  radical  cure;  and,  secondly,  in 
those  rebellious  herniae  which  cannot  be  controlled  by  a  truss  and 
which  place  the  lives  of  the  patients  in  great  risk.  These  two  classes 
are  proper  ones  for  operation.  I  know  of  several  deaths — some  three 
or  four — which  have  resulted  from  operation  for  the  radical  cure  of 
hernia,  so  that  the  operation  cannot  be  said,  even  with  antiseptic  pre- 
cautions, to  be  regarded  as  free  from  danger. 

Dr.  W.  W.  Dawson,  of  Cincinnati. 

I  have  been  agreeably  impressed  with  what  Dr.  Agnew  has  said.  I 
believe  that  where  life  is  not  in  jeopardy,  operations  for  hernia  should 
be  approached  with  a  good  deal  of  thought  and  consideration.  I 
have  sometimes  made  the  operation  for  radical  cure  myself,  and  I  have 
witnessed  it  performed  by  others  a  number  of  times,  but  I  have  never 
come  from  one  of  these  operations  without  feeling  more  or  less  want 
of  satisfaction.  What  should  be  done  with  the  sac  I  have  never  been 
able  to  decide  satisfactorily.  Whether  we  should  obliterate  it  or 
remove  it,  is  a  question.  I  once  saw  one  of  the  best  surgeons  that  I 
have  known  cut  down  upon  a  hernia,  throw  a  ligature  around  it,  and 
close  the  columns  of  the  ring,  and  the  result  was  most  admirable.  The 
patient  was  a  boy,  about  fifteen  years  of  age,  and  the  cure  was  all  that 
could  be  desired.  The  very  next  operation  of  the  kind  which  I  saw, 
although  the  operation  was  done  as  skilfully,  the  hernia  returned.  In 
another  ca.se,  on  which  I  operated  myself,  inflammation  occurred, 
peritonitis  followed,  and  I  lost  my  patient.     In  that  operation  I  used 
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as  much  care  and  paid  as  much  attention  to  the  principles  of  anti- 
sepsis as  I  have  done  in  any  operation  that  I  have  made.  Why  peri- 
tonitis followed  I  could  not  tell. 

When  I  was  quite  a  young  surgeon,  I  had  a  case  of  hernia  in  a 
young  man  where  there  was  a  large  portion  of  omentum  in  the  sac. 
The  hernia  was  growing  larger  and  larger,  and  was  complicated  with 
hydrocele.  I  returned  the  omentum  and  obliterated  the  sac.  The 
result  was  most  admirable.  Some  of  my  older  friends  told  me  that 
was  rather  a  reckless  operation,  that  the  operation  for  irreducible 
hernia,  where  life  was  not  in  jeopardy,  was  rather  an  unjustifiable 
operation.     I  hardly  thought  so,  the  result  was  so  good. 

As  has  been  stated  by  the  essayist,  there  is  no  more  important  ques- 
tion  to  be  discussed  than  that  of  the  radical  cure  of  hernia.  The  large 
number  of  persons  whose  lives  or  usefulness  are  abridged  by  hernia  is 
amazing  when  we  come  to  estimate  it  by  statistics.  If  there  is  any  way 
that  we  can  make  these  operations  safe  to  the  patient  and  creditable  to 
ourselves,  then  it  should  be  done.  There  is  a  great  difference  between 
an  operation  done  merely  for  convenience,  or  with  what  may  be 
termed  an  aesthetic  object,  and  one  done  to  save  life.  Duty  impels  us 
to  approach  the  last.  When  it  is  merely  a  question  of  aesthetics  or 
abridged  usefulness,  the  operation  should  be  approached  cautiously.  I 
think  that  Dr.  Mastin  has  instructed  us  by  this  thorough  review  of  the 
subject,  and  there  is  no  subject  of  more  importance  than  this. 

I  would  agree  with  the  author  that  in  children  the  radical  operation 
is  not  called  for.     They  recover  without  operation. 

Dr.  L.  McLane  Tiffany,  of  Baltimore. 

I  take  an  entirely  opposite  view  from  that  expressed  by  the  essayist. 
I  take  this  view  because  my  operations  for  strangulated  hernia,  with 
operation  for  the  cure  of  the  hernia,  are  much  more  successful  now  than 
they  were  formerly.  The  disease  is,  I  believe,  the  same,  but  I  believe 
that  I  am  a  better  surgeon  and  operate  in  a  more  cleanly  manner.  I 
think  that  no  operation  for  strangulated  hernia  is  complete  unless  it  is 
accompanied  by  an  operation  for  the  radical  cure  of  hernia,  unless  it 
be  one  of  those  cases  in  which  the  intestine  is  gangrenous ;  then  the 
matter  may  be  open  for  discussion. 

In  regard  to  operation  when  the  gut  is  not  strangulated,  the  question 
at  once  arises  in  regard  to  the  amount  of  hernia,  the  inconvenience 
which  it  gives  rise  to,  and  the  circumstances  of  the  individual.  If  the 
individual  is  well-to-do  and  can  get  along  without  a  truss,  all  right ;  but 
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he  should,  I  think,  be  given  the  advantages  of  the  operation.  Where 
the  individual's  life-work  is  interfered  with,  where  his  mode  of  life  has 
to  be  changed  because  of  the  rupture,  I  do  [not  hesitate  to  advise  the 
patient  to  be  operated  upon,  believing  that,  in  the  vast  majority  of 
cases — I  will  not  say  all  cases,  but  in  the  vast  majority  of  cases — the 
operation  is,  per  se,  not  going  to  be  followed  by  much  trouble.  I 
believe  that  if  proper  cleanliness  and  proper  instruments  are  used  the 
operation  is  not  going  to  be  followed  by  inflammation. 

1  do  not  think  that  any  one  operation  is  the  operation.  We  have  to 
judge  each  case  on  its  merits  as  we  are  able' to  recognize  them  when 
brought  face  to  face  with  the  patient.  I  believe  that  the  operation  is 
proper.  I  believe  that  it  is  right  to  do  it  if  the  patient's  habits  of  life 
and  general  welfare  are  interfered  with.  This  is  a  matter  which  the 
patient  and  surgeon  are  to  decide  between  them.  The  method  of  dis- 
posing of  the  sac  must  be  decided  on  the  operating-table.  The  opera- 
tion spoken  of,  of  splitting  the  canal,  is  an  excellent  one  if  there 
should  be  any  sac  in  the  canal.  In  nearly  all  the  hernise  that  I  have 
operated  upon  I  have  found  the  canal  obliterated,  the  one  ring  being 
opposite  the  other.  I  have  usually  had  no  trouble  in  at  once  getting 
into  the  abdomen. 

In  regard  to  operation  on  children,  the  essayist  thinks  that  this  is 
not  proper.  I  see  no  difference  in  operating  on  a  baby  or  anybody 
else ;  I  think  that  where  a  child  has  a  congenital  hernia,  that  variety 
in  which  the  tunica  vaginalis  is  continuous  with  the  abdominal  peri- 
toneum, that  it  is  the  duty  of  the  surgeon  to  operate.  This  can  be 
practically  done  wthout  opening  the  peritoneum.  An  incision  suffi- 
ciently long  is  made  and  the  sac  at  its  junction  with  the  peritoneum 
exposed.  Two  ligatures  are  applied,  one  above  and  one  below,  and 
the  intervening  portion  of  sac  excised.  There  is  then  a  tunica  vaginalis 
below,  and  a  peritoneal  sac  above,  and  no  peritoneal  membrane 
between.  The  patient  is  then  as  he  was  intended  to  come  into  the 
world,  with  tunica  vaginalis  pinched  off  from  the  general  peritoneal 
cavity.  In  one  or  two  cases  in  which  I  have  done  this  operation,  there 
has  been  hydrocele  which  remained  a  number  of  months -after  the 
operation. 

Dr.  D.  W.  Yanuell,  of  Louisville. 

The  title  of  this  paper  was  the  comparison  of  the  various  methods 
adopted  for  the  radical  cure  of  hernia.  It  seems  to  me  that  the  dis- 
cussion has  wandered  far  away  from  this  jubject.     As  I  understand  it^ 
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the  essayist  wished  to  compare  the  several  methods  adopted  for  the 
radical  cure  of  this  trouble.  Instead  of  this,  even  my  contemporary, 
I  will  not  say  venerable  friend,  Dr.  Agnew,  who  is  usually  so  judicial 
in  his  statements,  has  confined  himself  simply  to  a  statement  in  refer- 
ence to  his  experience  and  when  we  should  operate,  not  the  method  of 
operating  at  all.  So  the  gentleman  who  last  spoke  simply  urges  that 
the  operation  should  be  done.  He  has  not  said  anything  in  refer- 
ence to  the  operation  that  he  would  do,  or  indulged  in  an  analysis 
of  the  methods  suggested  by  the  essayist. 

I  think  that  all  here  would  agree  that  they  would  not  operate  when 
they  can  help  it,  and  operate  when  they  are  obliged  to  do  so.  I  agree 
that  in  operating  oa  strangulated  hernia  we  do  not  increase  the  danger 
by  attempting  the  radical  cure.  I  believe  that  since  the  introduction 
of  antisepsis  and  these  new  methods  or  revival  of  old  methods  of 
operating,  every  surgeon  in  oi)erating  on  strangulated  hernia  has 
endeavored  to  make  a  radical  cure.  This  has  been  my  own  practice. 
If,  however,  you  come  to  what  I  have  done  in  the  way  of  forming  an 
opinion  as  to  the  best  operation,  we  all  agree  that  the  operation  has  to 
be  done  when  a  man  can  go  no  longer,  and  the  truss  is  no  longer 
adequate  to  support  the  hernia.  Something  has  to  be  done.  So  in 
strangulated  hernia  you  have  to  operate.  The  question  comes  up,  in 
attempting  to  cure  a  hernia.  Which  of  all  the  methods  is  the  best  ?  It 
is  exceedingly  difficult  to  decide,  and,  in  fact,  no  man  can  decide. 
Even  when  connected  with  a  great  hospital,  his  individual  experience 
is  small.  Sometimes  I  have  done  one  operation,  sometimes  another; 
and  sometimes  I  have  done  an  operation  which  I  do  not  believe  was 
ever  done  before.  I  have  sometimes  tied  high  up,  sometimes  I  have 
tied  low  down  ;  sometimes  I  have  invaginated,  sometimes  I  have  not. 
Sometimes  I  stitch  the  columns,  and  sometimes  do  not.  I  saw  Mac- 
ewen  do  his  operations,  and  so  fell  into  the  way  of  doing  Macewen's 
operation.  Those  who  have  listened  to  Dr.  Agnew  will  probably  fol- 
low his  method ;  those  who  have  listened  to  Dr.  Dawson  will  follow 
his  plan.  At  the  present  we  are  just  upon  the  threshold.  But  ten 
years  fron>  now  we  shall  be  able  to  arrive  at  some  definite  opinion. 
At  present  the  whole  matter  is  historical,  and  no  one  can  say  which  is 
the  best  operation. 

Dr.  J.  Ford  Thompson,  of  Washington. 

I  have  had  considerable  experience  with  operations  for  hernia,  but 
not  with  the  class  of  cases  of  most  interest — that  is,  those  that  are  not 
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Strangulated.  During  the  past  five  or  six  years  I  have,  of  course, 
attempted  the  radical  cure  in  every  case  of  strangulated  hernia.  So  far 
as  the  various  operations  are  concerned,  I  think  that  there  is  practically 
very  little  difference.  The  main  point  is  to  take  out  the  sac.  I  think 
that  suturing  the  pillars  is  useless ;  it  is  certainly  so  unless  the  edges 
are  freshened.  I  have  abandoned  that  portion  of  the  operation.  The 
operation  which  I  perform  is  more  like  McBurney's  than  any  other. 
This  being  the  simplest,  I  shall  continue  to  do  it  until  some  better 
operation  is  brought  forward.  I  have  never  employed  Macewen's 
operation  for  the  reason  that  I  have  never  fancied  it.  There  seems  to 
me  a  certain  amount  of  risk  in  inverting  the  sac,  especially  in  cases  of 
strangulated  hernia,  where  it  is  apt  to  be  inflamed.  I  believe  that, 
taking  all  things  into  consideration,  the  mortality  of  Macewen's  oper- 
ation will  be  found  to  be  greater  than  that  of  any  of  the  other  methods. 

The  operation  which  I  perform  differs  from  that  of  McBurney  in 
that  I  use  a  large  drainage-tube  instead  of  leaving  the  wound  entirely 
open.  I  may  modify  my  operation  and  pack  the  wound  with  iodoform 
gauze  as  he  does.  I  am  not  a  firm  believer  in  the  stability  of  the 
cicatricial  tissue  which  closes  these  wounds.  A  couple  of  years  ago  I 
operated  on  a  strangulated  hernia.  I  cut  off  a  portion  of  the  omentum 
and  ligated  the  sac  with  a  double  catgut  ligature,  and  cut  it  away. 
The  wound  opened  and  I  dressed  it  from  the  bottom,  making  practi- 
cally McBurney's  operation.  The  man  remained  perfectly  well  for  six 
months.  He  then  returned  with  a  large  hernia  covered  with  a  very 
thin  tissue,  apparently  nothing  more  than  the  skin.  The  wound  had 
healed  by  granulation  tissue,  and  yet  the  covering  of  the  hernia  was 
so  thin  that  I  could  almost  see  the  gut. 

Dr.  Tiffany  has  referred  to  the  treatment  of  hernia  in  children.  I 
have  for  a  number  of  years  been  attached  to  a  large  institution  in 
which  diseases  of  children  are  treated.  I  see  a  great  many  cases  of 
hernia,  and,  while  I  have  considered  the  question  seriously,  I  have 
never  been  able  to  adopt  the  view  expressed  by  Dr.  Tiffany.  He  says 
that  it  makes  no  difference  whether  the  patient  is  a  child  or  an  adult. 
I  think  that  it  makes  a  great  difference.  If  any  one  watches  an  um- 
bilical hernia  in  a  child  and  sees  how  readily  it  is  cured  he  will  acknowl- 
edge this  difference.  I  do  not  see  why  we  cannot  apply  the  same  rules 
to  hernia  in  the  inguinal  region.  While  we  do  meet  with  obstinate 
cases,  yet,  as  a  rule,  if  we  can  keep  the  intestine  reduced,  in  a  com- 
paratively  short  time  the  hernia  is  cured.  That  is  not  the  case  with 
adults.     The  cure  takes  place  because  the  child  grows  rapidly,  and 
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these  parts,  which  are  naturally  weak,  increase  in  strength  and  retract. 
In  some  cases  where  the  hernia  is  so  large  that  it  seems  ho|)eless  to 
expect  closure  of  the  opening,  the  radical  operation  is  justifiable ;  but 
in  the  majority  of  cases  of  inguinal  hernia  in  children,  we  should  use 
the  expectant  plan  entirely. 

Dr.  W.  W.  Keen,  of  Philadelphia. 

It  seems  to  me  that  while  the  subject  of  the  essay  which  has  been 
presented  to  us  relates  solely  to  the  question  of  radical  methods,  it  is 
not  a  bad  thing  that  the  discussion  shDuld  have  taken  a  wider  range 
and  included  two  topics — not  only  that  of  method,  but  also  the 
question  whether  or  not  we  should  do  any  operation  for  the  radical 
cure  of  hernia.  All  of  us  certainly  agree  that  in  strangulated  hernia 
no  operation  is  complete  unless  the  radical  cure  has  been  attempted. 
A  second  class  of  cases  in  which  the  operation  is  indicated  is  that 
referred  to  by  Dr.  Agnew,  in  which  the  patient  is  entirely  unable  to 
labor.  I  think,  however,  that  at  the  present  time  we  are  not  disposed 
to  limit  operative  interference  in  hernia  to  these  two  classes  of  cases, 
but  that  the  profession,  slowly  it  is  true,  but  I  think  surely,  is  tending 
toward  enlarging  the  bounds  of  this  operation,  not  perhaps  to  the  de- 
gree that  every  case  of  hernia  should  be  operated  on,  but  we  are  tend- 
ing in  that  direction.  We  are  gradually  tending  to  include  those  cases 
in  which  there  is  less  and  less  inconvenience,  and  to  operation  a  larger 
number  of  these  cases. 

The  safety  of  the  open  method  is  certainly  shown  by  statistics,  not 
individual,  but  collected  by  a  great  many.  Our  distinguished  friend 
from  Cincinnati  has  said  that  hernia  does  not  imperil  life.  I  would 
scarcely  agree  with  him.  We  all  teach  that  strangulation  most  fre- 
quently occurs  in  old  herniae.  The  hernia  gradually  increases  in  size, 
and  suddenly,  as  the  result  perhaps  of  exertion,  strangulation  takes 
place.  It  is  true  that  a  non-strangulated  hernia,  fairly  retained  by  a 
truss,  does  not  involve  any  serious  risks  to  life,  but  there  is  constantly 
an  impending  risk,  larger,  I  think,  than  that  of  an  open  wound. 
Hence  the  tendency  to  operate  upon  a  larger  number  of  these  cases. 
I  would  not  go  so  far  as  to  say  that  I  would  operate  upon  all  cases,  and 
that  I  should  operate  on  children.  If,  however,  in  the  case  of  a  child 
the  retentive  apparatus  had  been  fairly  tried  for  a  considerable  time, 
especially  if  the  child  belongs  to  a  class  in  which  he  will  probably  be 
compelled  to  earn  his  bread  by  daily  labor,  there  I  think  it  would 
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be  right,  after  the  lapse  of  a  reasonable  time,  to  operate.  By  a 
reasonable  time  I  do  not  mean  a  few  weeks  or  even  possibly  a  few 
months ;  I  think  that  the  trial  should  be  prolonged  for  a  few  years.  If 
a  radical  cure  has  not  then  been  effected  by  retentive  measures,  I 
should  be  inclined  to  operate. 

In  regard  to  the  choice  of  method,  I  should  like  to  say  only  a  word 
or  two.  If  the  hernia  is  very  large,  I  should  not  be  disposed  to  use 
Macewen's  method.  Some  two  years  ago  I  reported  a  case  in  which  I 
used  this  method  on  a  large  labial  hernia,  operated  on  at  the  Woman's 
Hospital,  Philadelphia.  The  sac  was  large,  and  I  think  that  I  was  in- 
discreet in  using  this  method.  The  life  of  the  sac  is  imperilled  by 
separating  it,  and  if  it  is  large  it  is  almost  certain  that  a  portion  of  it 
will  slough.  Macewen's  operation  should  be  limited  to  herniae  of 
moderate  dimensions. 

Another  point  in  connection  with  large  herniae  is  the  importance  of 
preparatory  treatment.  Only  day  before  yesterday,  I  had  presented  to 
me  a  man  with  a  large  scrotal  hernia,  reaching  to  the  knee,  which  had 
existed  for  twenty-five  years.  In  these  cases  the  intestines,  so  to  speak, 
lose  their  "right  of  domicile  "  in  the  abdominal  cavity.  In  many  of 
these  cases  the  wall  of  the  abdomen  contracts  to  such  an  extent  that 
the  reduction  of  the  hernia  en  masse  at  a  single  sitting  is  sometimes 
very  dangerous.  I  have  known  of  more  than  one  case  of  strangula- 
tion of  a  hernia  of  this  kind  in  which  reduction  has  been  effected 
under  ether,  and  the  patient  has  been  in  danger  of  suffocation  in  con- 
sequence of  the  pressure  on  the  diaphragm.  In  the  case  seen  two  days 
ago,  I  succeeded  at  the  first  sitting  in  getting  the  intestine  within  the 
abdomen.  I  shall,  however,  certainly  not  operate  for  two  or  three 
weeks.  Not  only  do  I  want  to  be  sure  that  there  will  be  no  danger  to 
respiration,  but  I  want  the  abdominal  walls  to  relax  and  become  accus- 
tomed to  the  presence  of  the  intestines  in  order  that  there  shall  be  no 
strain  upon  the  stitches,  tearing  them  out.  In  the  more  ordinary  cases 
and  in  the  large  domain  into  which  the  operation  is  gradually  extend- 
ing, I  certainly  think  that  the  operation  of  McBurney  is  the  best,  it 
seems  to  me  that  Dr.  Mastin  in  describing  this  operation  omitted  one 
step,  that  is,  the  sewing  of  the  layers  of  the  abdominal  wall  on  each 
side  together.  The  pillars,  muscles,  and  skin  are  united  by  a  number 
of  stitches;  this  gives  solidity  to  the  wall,  and  then  the  walls  are  ap- 
proximated by  cross  sutures.  The  two  portions  of  the  wound  are  so 
held  together  that  they  are  not  separated  on  violent  expiratory  efforts, 
as  in  coughing  or  in  vomiting,  so  that  the  opening  shall  not  be  too 
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large  and  tend  to  a  reproduction  of  the  hernia.  For  my  own  part  I 
should  certainly  choose  from  among  the  various  operations  the  open 
method,  and  among  these  1  should  select  either  McBurney's,  Mac- 
ewen's,  or  Mr.  Ball's.  *• 

Dr.  J.  R.  Weist,  of  Richmond,  Ind. 

I  have  operated  on  forty-one  cases  of  strangulated  hernia  and  in 
about  thirty  of  these  I  have  made  efforts  to  effect  a  radical  cure.  I 
have  tried  various  methods,  but  in  only  four  cases  have  I  succeeded  in 
keeping  the  hernia  back.  In  a  number  of  cases  there  was  no  return 
for  six  months  or  two  years,  but  finally  the  hernia  reappeared  and  was 
as  bad  as  ever. 

Dr.  Mastin.  I  have  nothing  to  add  to  what  I  have  already  written, 
save  mentioning  my  own  operations,  to  which  I  did  not  refer.  The 
object  of  the  paper  was  solely  to  draw  a  comparison  of  the  various 
methods  now  in  use,  and  to  ascertain  the  sense  of  the  Association  as  to 
their  respective  merits.  I  am,  of  course,  an  advocate  of  antiseptic 
treatment.  My  experience  with  hernia  has  been  a  rather  strange  one. 
I  have  operated  on  thirty-four  cases  of  hernia  with  three  deaths.  All 
were  cases  of  strangulated  hernia.  I  should  exclude  two  of  these 
deaths  because  the  patients  were  in  extremis  when  the  operations  were 
done.  This  would  leave  thirty-two  operations  with  one  death.  Of 
the  thirty-one  cases  which  recovered,  a  radical  cure  was  obtained  in 
only  eight  cases.  One  of  these  cases  of  radical  cure  I  have  watched 
for  seventeen  years,  and  the  results  have  been  perfect,  no  truss  being 
used.  The  operation  which  I  did  in  all  these  cases  was  to  secure  the 
sac  with  a  large  pin,  the  ordinary  acupressure  pin,  passed  down  through 
the  pillars  and  the  sac,  with  a  twisted  suture  over  it,  the  incision  then 
being  closed  with  interrupted  sutures,  and  the  leg  laid  over  a  double 
inclined  plane  after  dressing  with  spica  bandage.  Thirty  cases  have 
recovered  with  primary  union.  In  only  one  was  there  any  suppura- 
tion, and  that  was  the  one  in  which  I  used  the  strictest  antiseptic 
methods  ;  and  this  was  probably  the  patient  best  situated  so  far  as 
hygienic  surroundings  were  concerned.  In  this  case  there  was  consid- 
erable suppuration,  and  eight  ounces  of  grumous  pus  were  discharged 
at  the  first  dressing.  I  believe  that  the  cure  in  these  cases  is  produced 
by  dense  cicatricial  tissue  formed  in  the  canal,  and  not  by  any  direct 
treatment  of  the  sac  itself.  Under  existing  circumstances,  and  with 
all  the  lights  before  me,  my  preference  is  for  the  operation  of  Ball,  of 
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Dublin,  as  the  one  most  easy  of  execution  and  less  liable  to  induce 
active  inflammation.  I  consider  the  operation  of  Macewen  difficult 
to  execute,  and  liable  to  fatal  necrosis  of  the  sac  itself.  The  operation 
which  is  attributed  to  Banks,  of  Liverpool,  is  probably  the  one  best 
suited  to  the  general  operator,  and  the  one  which  would  meet  with 
most  general  favor.  The  operation  of  Reischel,  so-called  "  the  McBur- 
ney  operation,"  is  one  which  will  give  the  greatest  amount  of  cica- 
tricial tissue,  resulting  from  long  granulation,  and  on  this  account 
probably  offers  the  most  radical  results.  But  at  this  date  the  operation 
which  is  best  calculated  to  offer  general  satisfaction  remains  a  mooted 
question,  and  until  more  accurate  experience  decides  it  the  selection 
of  the  special  operation  must  remain  still  sub  judice. 


SARCOMA  OF  TONSIL. 

By  DAVID  W.  CHEEVER.  M.D., 
OF  BOSTON. 


J.   P.,    aged  fifty-seven;    single;  merchant;    born  in  Orono  and 

living  in  Bangor,  Me. 

Family  history. — One  sister  died  from  phthisis.  No  cancers  in  his 
family. 

Previous  history. — Never  very  robust,  yet  has  not  lost  a  day  from 
business  within  his  recollection.     For  several  years,  nasal  catarrh. 

For  over  a  year  has  had  to  breathe  through  his  mouth,  and  a  year 
ago  was  told  by  his  physician  that  he  had  a  chronic  enlargement  of  the 
left  tonsil,  but  it  caused  him  no  pain  or  local  discomfort  until  about 
November  i,  1888,  when  he  "caught  cold,"  and  the  tonsil  swelled 
considerably  and  was  extremely  sore  and  tender,  and  discharged 
spontaneously  a  few  days  after.  At  the  same  time  he  noticed  some 
enlarged  glands  in  the  left  neck,  very  tender  for  a  few  days ;  this 
tenderness  soon  left,  but  the  glands  slowly  grew  larger  until  the  present 
time.  The  tonsil  gave  him  no  more  trouble,  as  far  as  pain  and  sore 
throat  were  concerned ;  but  there  has  been  a  gradually  increasing 
sense  of  fulness  behind  it,  with  increasing  dysphagia,  and  difficulty  in 
articulation  up  to  date. 

Since  last  November,  poor  appetite,  and  his  weight  has  fallen  from 
one  hundred  and  thirty-seven  to  one  hundred  and  twenty-five  pounds. 
He  says  he  is  no  weaker  than  he  was  one  year  ago. 

Physical  examination. ^January  14,  i88g.  Well  developed,  some- 
what emaciated.  Two  glands  in  left  neck,  each  as  large  as  a  horse- 
chestnut.  Left  tonsil  projects  nearly  to  uvula,  distends  soft  palate, 
and  is  as  large  as  a  pullet's-egg;  its  appearance  is  gray,  striated,  or 
marked  like  normal  tonsil ;  not  very  hard. 

Operation. — lyth.  Ether  was  given.  The  operation  lasted  one 
and  one-half  hours.     He  was  at  first  thoroughly  etherized,  afterward 
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kept  very  lightly  under  ether,  so  that  he  awoke  promptly  after  it  with- 
out nausea.  No  stimulants  required.  Patient  in  sitting  posture  at 
about  forty-five  degrees  angle.  One  gland  behind  the  sterno-cleido- 
mastoid  was  first  removed ;  a  soft  gray  infiltration  was  found.  A 
second  gland  in  front  of  sterno-mastoid,  larger  and  deeper  and  of  same 
nature,  was  next  removed.  The  submaxillary  gland  was  uncovered 
by  incision  and  found  not  affected.  This  incision  was  semilunar, 
concave  upward,  marking  the  boundaries  of  the  digastric  triangle. 
A  second  incision  at  right  angles  to  middle  of  the  first  incision  was 
then  made  vertically  over  the  lower  jaw,  in  front  of  the  masseter  in- 
sertion ;  submaxillary  gland  reflected ;  mylo-hyoid  muscle  divided  ; 
stylo-hyoid  pushed  aside;  nerves  not  seen.  Now  by  pushing  the  dis- 
eased tonsil  outward  by  finger  in  mouth,  it  could  be  felt  plainly  pro- 
jecting with  finger  in  the  external  wound,  apparently  covered  only  by 
the  superior  constrictor  muscle.  The  lower  jaw  was  now  sawed  in 
two,  in  front  of  the  masseter,  and  the  two  halves  lifted  apart.  By 
good  luck,  up  to  this  moment  the  mouth  was  unopened  and  absolutely 
free  from  blood.  Ample  room  was  now  afforded  outside  to  project  the 
tumor  well  out  by  finger  in  the  mouth.  The  constrictor  was  next  di- 
vided, tumor  exposed,  covered  by  a  delicate  capsule.  On  puncturing 
this  capsule,  the  tumor  exuded  soft  material  like  that  from  the  glands 
in  the  neck.  In  previous  operations  the  diseased  tonsil  has  been  re- 
moved by  enucleation  from  within  the  capsule.  In  this  case  it  seemed 
impracticable,  therefore  the  diseased  tonsil  was  removed  without  great 


difficulty,  capsule  and  all.  No  hemorrhage;  free  slit  into  mouth 
through  pharynx  one  and  a  half  inches  long ;  facial  artery  and  ex- 
ternal jugular  vein  the  only  vessels  ligatured.     Wound  of  pharynx  not 
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sewed  up;  jaw  wired;  external  wounds  of  skin  partially  approximated  ; 
washed  with  two  per  cent,  solution  boracic  acid  externally ;  done  up 
with  boracic  gauze. 

Subsequent  history. — i8th.  First  day.  Dressed  three  times.  Mod- 
erate sero-sanguinolent  discharge.  Temperature,  99.8®.  Took  Jx^j 
milk  and  5Jv  beef-juice. 

igth.  Second  day.  Dressed  as  yesterday.  Comfortable.  Took 
rather  more  nourishment.     Bowels  moved  by  enema. 

20th.     Third  day.     Doing  well.     Dressed  twice. 

2ist.  Fourth  day.  No  fluid  has  escaped  from  the  throat  through 
the  wound  since  operation.  On  injecting  wound  with  boracic  solution 
it  does  not  enter  throat.  No  suppuration.  No  infiltration  of  neck. 
Now  swallows  sherry  and  broths,  he  says,  with  ease. 

23d.  Sixth  day.  Stitches  all  removed.  Wound  healing  as  rapidly 
as  possible.     Mouth  is  drawn  considerably  to  right. 

2Sth.  Eighth  day.  Sits  up  to  have  bed  made.  Only  slight  dis- 
charge. Doing  very  well.  Can  open  jaw  three  quarters  of  an  inch. 
No  trouble  in  moving  tongue.     Dre.-sed  once  a  day. 

February  j.  Seventeenth  day.  Steady  progress.  Wound  nearly 
healed.  Sits  up  all  the  time.  Eats  anything  he  wants  that  does  not 
require  motion  of  jaw. 

nth.     Twenty  fifth  day.     General  and  local  condition  excellent. 

i6th.  Thirtieth  day.  Patient  given  a  little  ether;  the  wire  un- 
twisted and  easily  removed.  The  wound  cleansed  antiseptically  and 
dressed  with  iodoform  gauze.  The  jaw  has  firmly  united.  Inside  of 
pharynx  explored  with  finger  and  found  smooth  and  healed.  External 
wounds  closed. 

20th.  Thirty-fourth  day.  Jaw  solid.  All  smooth  inside  at  site  of 
tonsil.  Given  mouth  wash  of  tr.  myrrh,  i  part  to  3  parts  water ;  tr. 
ferri  chl.,  gtt.  xx  t.  i.  d. 

23th.     Thirty-ninth  day.     Discharged  relieved. 

Pathologist,  after  microscopic  examination,  reports  ^^round-celled 
sarcoma. ^^ 

Recurrence  outside. — April  27.  A  second  operation  for  a  tumor 
in  same  side  of  neck.  Throat  remains  healthy.  Large  glandular  mass 
removed  from  anterior  carotid  triangle.  Pathologist  reports  ^^round- 
celled  sarcoma. ' ' 
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DISCUSSION. 

Dr.  D.  Hayes  Agnew,  of  Philadelphia. 

There  are,  Mr.  President,  several  features  in  connection  with  this 
particular  case  which  are  of  interest.  The  first  is  the  great  infrequency 
of  sarcoma  of  the  tonsil.  I  think  that  Butlin,  who  has  written  upon 
this  subject,  states  that  he  has  been  able  to  collect  only  ten  or  eleven 
cases  of  sarcoma  of  the  tonsil,  including  both  of  Dr.  Cheever's  cases. 

The  second  point  is  the  constant  recurrence.  I  believe  that  there 
is  only  one  successful  case  on  record  of  the  removal  of  sarcoma  of  the 
tonsil,  and  in  that  case  the  thermocautery  was  employed.  The  various 
operations  that  have  been  resorted  to  are  enucleation,  the  use  of  the 
6craseur,  the  galvano-cautery,  the  thermo-cautery,  and  the  operation 
from  the  outside,  which  Dr.  Cheever  was  the  first  to  perform.  This 
same  operation  has  been  performed  by  others  on  one  or  two  occasions. 
The  fact  of  almost  constant  recurrence  leads  me  to  think  that  the 
operation  should  only  be  undertaken  with  the  view  of  palliation. 

As  to  the  particular  operation  to  be  selected.  The  operation  from 
without  is  confessedly  a  difficult  operation.  In  the  hands  of  an  expert 
like  Dr.  Cheever  it  has  not  been  difficult,  but  for  the  general  operator 
there  are  so  many  important  structures  involved,  that  it  seems  to  me 
that,  if  another  plan  is  possible,  that  plan  should  be  adopted.  I  do 
not  say  that  those  who  are  familiar  with  their  anatomy,  and  who 
possess  the  requisite  coolness  and  judgment,  should  not  attem'pt  the 
operation  from  the  outside,  as  this  route  of  approach  gives  the  best 
opportunity  for  the  removal  of  all  diseased  structure. 

I  have  been  struck,  in  operating  for  growths  located  far  back  in  the 
mouth,  as  far  as  the  soft  palate,  with  the  satisfactory  exposure  of  the 
whole  faucial  region,  by  splitting  the  cheek  back  to  the  masseter  muscle. 
I  think  that  possibly  this  method  would  give  us  as  good  a  prospect  of 
cure  in  these  cases  as  by  any  other  method. 

Dr.  Vanderveer,  of  Albany. 

It  seems  to  me  that  Dr.  Cheever  has  given  us  some  new  points,  but, 
as  Dr.  Agnew  has  said,  the  operation  of  removal  of  the  tonsil  by  the 
external  incision  seems  to  be  a  formidable  operation.  I  think  that  we 
should  all  agree  that  the  division  of  the  soft  tissues  is  not  of  so  much 
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importance  as  the  division  of  the  jaw  itself.  There  is  a  possibility  of 
non-union  of  the  bone.  As  we  all  know,  there  are  some  cases  of 
tumors  where  it  is  necessary  to  consiilt  the  wishes  of  the  patient,  or  the 
desire  of  his  friends.  The  first  well-marked  case  of  sarcoma  of  the 
tonsil  that  has  come  under  my  observation  was  in  1886.  Dr.  Vander- 
veer  sent  the  report  of  his  case  after  the  discussion  was  in  print — it 
was  too  late. 

Butlin,  in  his  work  on  sarcoma  of  the  tonsil,  calls  attention  to  the 
small  number  of  cases  that  he  had  been  able  to  collect,  and  in  his  later 
work  on  malignant  tumors  he  goes  over  the  subject  and  says  that 
while  enucleation  is  the  simpler  operation,  and,  perhaps,  to  be  en- 
dorsed, yet,  as  regards  complete  recovery,  only  one  case  has  been 
recorded.  The  ease  with  which  Dr.  Cheever's  patient  swallowed  is 
quite  pleasant  to  keep  in  mind.  The  feeding  of  the  patient  with  a 
tube  is  objectionable.  In  this  particular  instance  we  have  illustrated 
the  ability  of  the  muscles  to  come  together  in  such  a  way  as  to  prevent 
the  exit  of  fluid  from  the  cavity  of  the  pharynx. 

Dr.  p.  S.  Conner,  of  Cincinnati. 

The  statements  made  in  regard  to  the  infrequency  of  sarcoma  of  the 
tonsil  are,  I  think,  hardly  correct.  I  have  myself  had  two  cases,  and 
know  of  others  which  have  not  been  reported.  The  first  of  these 
was  a  woman,  twenty-five  or  twenty-six  years  of  age,  in  whom  the 
disease  had  advanced  so  far,  and  the  general  condition  was  so  bad, 
that  no  operation  was  justifiable.  This  case  terminated  fatally  in  a 
few  days. 

The  second  case  was  a  man,  forty  or  forty-five  years  of  age,  a 
lawyer,  who  had  been  under  treatment  by  a  throat  specialist  for 
enlargement  of  the  tonsil.  I  was  requested  to  see  him  in  consultation. 
The  tumor  was  much  larger  than  that  shown  to-day.  It  seemed  as 
large  as  the  fist.  The  operations  which  had  been  made  upon  it  had 
only  succeeded  in  irritating  it  and  causing  it  to  increase  in  size.  It 
grew  faster  than  the  operations  diminished  it.  Early  operation  was 
advised. 

The  growth  had  passed  back  behind  the  mucous  membrane  of  the 
pharynx,  pushing  toward  the  middle  line.  In  front  it  approached  the 
middle  line  of  the  soft  palate.  I  operated  by  slitting  the  cheek,  thus 
getting  ready  access  to  the  mass.  I  found  that  I  could  readily  separate 
the  tumor  from  its  capsule  with  the  finger,  and  with  less  difficulty  than 
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in  many  cases  of  simple  tumor  I  shelled  the  whole  mass  out.  The 
operation  was  performed  in  June,  four  years  ago.  In  July  the  patient 
was  apparently  in  excellent  condition,  and  was  eating  and  sleeping 
well.  The  disease,  however,  recurred  in  the  latter  part  of  August,  and 
the  tumor  grew  rapidly.  About  October  ist  the  man  was  found  dead 
in  bed,  the  probabilities  being  that  he  had  committed  suicide. 

Dr.  M.  H.  Richardson,  of  Boston. 

A  year  or  more  ago,  I  reported  a  case  of  sarcoma  of  the  tonsil  re- 
moved by  external  incision,  the  microscopic  examination  showing  the 
growth  to  be  a  round-celled  sarcoma.  The  enucleation  was  accom- 
plished with  considerable  ease,  and  the  pharynx  was  not  opened. 
This  fact  led  to  the  belief  that  this  must  have  been  a  sarcoma  press- 
ing upon  the  tonsil,  on  the  ground  that  it  is  impossible  to  enucleate 
the  tonsil  without  getting  into  the  pharynx.  There  is  no  doubt  that 
if  this  tumor  did  not  start  in  the  tonsil,  and  did  not  involve  the  tonsil, 
it  had  pressed  upon  it  in  such  away  as  nearly  to  fill  the  pharynx, 
and  at  the  close  of  the  operation  the  thickness  of  the  tissue  between 
the  pharynx  and  the  space  occupied  by  the  tumor  was  very  small. 
This  operation  was  done  two  years  ago,  and  when  last  seen  there  was 
no  return  of  the  growth.  I  have  not  heard  from  the  ca^e  recently,  but 
if  the  patient  had  died  I  think  I  should  have  been  informed. 

Dr.  Cheever.  I  have  but  little  to  add  to  what  has  already  been 
said.  I  agree  with  Dr.  Agnew  and  Dr.  Conner,  that  the  operation 
through  the  cheek  would  probably  be  easier  and  more  desirable  in 
many  cases,  but  any  one  who  has  done  the  external  operation  will 
probably  prefer  to  do  it  because  it  leaves  less  paralysis  and  less  scar. 
The  bugbear  of  all  these  operations  about  the  upper  part  of  the  alimen 
tary  canal  was  formerly  that  a  fistula  would  result,  which  would  not 
close.  This  has  been  proven  to  be  unfounded  in  operations  upon  the 
oesophagus,  and  also  upon  the  pharynx.  It  has  also  been  proven  to 
be  unnecessary  to  sew  up  the  incision.  I  am  inclined  to  think  that 
sewing  up  the  pharynx  or  oesophagus  would  be  more  dangerous  than 
leaving  it  alone. 

These  cases  are  not  cured  by  operation,  but  it  is  more  comfortable 
to  die  with  an  external  tumor  than  with  one  pressing  upon  the  larynx 
and  throat,  causing  starvation  or  choking.  The  operation  enables  the 
patients  to  die  easier. 
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I  have  now  under  observation  two  painful  cases  of  growths  at  the 
base  of  the  tongue,  at  the  point  where  the  epiglottis  starts.  As  far 
down  as  I  can  see  or  feel  I  find  these  masses,  looking  like  the  wattles 
of  a  cock,  growing  up  in  hard,  warty  lumps.  I  suppose  that  this  is 
epithelioma.  These  cases  are  among  the  most  painful  that  we  can 
conceive,  and  1  do  not  know  what  we  can  do.  If  these  growths  are 
accessible  by  any  reasonable  operation,  I  think  that  the  patient  should 
have  the  chance.  The  recurrence  will  most  likely  be  in  the  lymphatics 
outside,  if  the  original  disease  is  thoroughly  removed. 


ON    SOME    MODIFICATIONS    IN    THE    TECHNIQUE 

OF  ABDOMINAL   SURGERY,  LIMITING  THE 

USE  OF  THE  LIGATURE  EN  MASSE. 


BY  LEWIS  A.  STIMSON.  M.D,- 
OF  NKW   YOKIC. 


The  period  during  which  the  important  and  brilliant  opera- 
tions, now  so  frequently  and  successfully  performed  within  the 
abdominal  cavity,  have  been  practised,  is  relatively  very  brief, 
and  although  the  accumulated,  and,  in  many  instances,  the  indi- 
vidual experience  is  large,  the  work  has,  in  the  main,  been  done 
along  lines  and  according  to  methods  and  principles  which,  it 
may  be  assumed,  have  yet  to  undergo  modifications  that  will  be 
slowly  evolved  from  the  thoughts  and  experience  of  successive 
generations  of  surgeons.  In  this  respect,  abdominal  surgery 
differs  widely  from  the  other  branches  of  the  art:  it  can  profit, 
not  by  the  experience  of  centuries  within  its  own  field,  but  by 
that  of  only  a  few  decades  of  years;  and  as.  in  addition,  the 
material  conditions  of  this  field  present  wide  variations  from 
those  of  the  regions  upon  which  the  skill  and  thought  of  sur- 
geons have  heretofore  been  concentrated,  it  is  not  singular  that 
corresponding  differences  should  appear  in  its  operative  princi- 
ples and  methods.  Of  these  differences  the  most  striking  is  in 
the  measures  taken  to  prevent  or  arrest  hemorrhage,  which 
consist,  as  a  rule,  of  ligatures  en  masse,  ligatures  of  heavy  silk, 
€ach  embracing  a  large  mass  of  tissue  and  thus  creating  one  or 
more  "stumps  "  from  which  the  blood-supply  has  been  cut  off, 
and  which,  subsequently,  are  either  fixed  in  the  external  wound 
to  be  slowly  cast  off,  or  are  left  in  the  abdominal  cavity  to 
undergo  molecular  disintegration  and  absorption. 

The  advantages  which,  in   theory  at   least,  belong    to   this 
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method  are  celerity  of  performance  and  freedom  from  hemor- 
rhage, and  it  is  not  to  be  denied  that  in  many  cases,  and  especi- 
ally in  those  which  were  the  first  undertaken  in  this  branch, 
and  success  in  which  led  to  the  great  extension  that  has  fol- 
lowed— the  removal  of  narrow  pedunculated  cysts  of  the  ovary 
— these  advantages  do  exist.  By  no  other  method  of  treat- 
ment, probably,  could  the  cyst  be  removed  through  so  small  an 
incision,  so  rapidly  and  so  safely,  and  it  is  not  strange  that  its 
admirable  adaptability  to  these  cases  should  have  led  to  its 
habitual  use  in  others,  and  that  the  attention  and  ingenuity  of 
operators  should  have  been  directed  by  its  defects  to  its  im- 
provement and  modification  rather  than  to  the  substitution  of 
a  radically  different  method. 

The  principal  objections  to  the  ligaUire  eft  masse  are  two  in 
number:  (i)  It  is  not  always  an  efficient  protection  against 
hemorrhage,  and  (2)  the  mass  of  tissue  embraced  by  it  and 
forming  the  stump  is  sometimes  so  large  or  so  related  that  it 
cannot  safely  be  returned  within  the  cavity  and  treated  intra- 
peritoneally,  but  must  be  fixed  in  the  parietal  wound  to  be  cast 
off  as  a  slough,  and  thus  to  necessitate  healing  by  granulation, 
with  its  delay  and  risks.  The  size  of  the  stump  is  not  the  only 
reason  for  treating  it  extra-peritoneally ;  another  and  equally 
strong  one  arises  from  the  fear  of  hemorrhage  or  from  the 
nature  of  the  means  used  to  prevent  it,  such  as  the  elastic  liga- 
ture, the  clamp,  or  the  ecraseur,  which  cannot  be  left  within  the 
peritoneal  cavity.  The  danger  of  hemorrhage  from  a  stump 
that  is  long  enough  to  be  treated  extra-peritoneally  is  not  great, 
for  the  protective  means  at  our  disposal  are  efficient,  and,  if 
bleeding  should  occur,  it  can  be  promptly  detected  and  readily 
controlled.  Hut  it  is  vastly  different  with  ligatures  that  are  left 
within  the  cavity,  ligatures  of  silk  or  catgut  embracing,  usually, 
a  broad  layer  of  parietal  peritoneum  that  has  been  drawn  in 
from  all  sides  toward  the  ligature  and  is  retained  by  it  under 
considerable  tension.  Within  this  puckered  fold  of  peritoneum 
lie  the  vessels  and  the  tissue  in  which  thoy  are  inibedded,  all 
tense  because  they  have  been  lifted  up  and  drawn  upon  in  the 
application  of  the  ligature,  and  all  constantly  solicited  by  this 
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tension  to  slip  out  of  the  loop.  Each  slight  yielding  to  this 
traction  makes  the  next  one  easier,  for  it  diminishes  the  amount 
of  tissue  embraced  within  the  loop  and  thus  diminishes  also  the 
friction  by  which  the  rest  is  retained.  Hemorrhage  from  such 
a  ligature  is  not  uncommon  and  has  been  fatal,  and  the  post- 
mortem examination  plainly  shows  the  mechanism  by  which  it 
has  been  made  possible;  there  is  the  large  circular  gap  in  the 
peritoneum,  the  wide  extravasation  in  the  subperitoneal  connec- 
tive tissue,  and  far  up  within  it  the  divided  vessel,  all  indicating 
by  their  separation  the  traction  necessary  to  bring  them  within 
the  loop  of  a  single  ligature.  The  fault  is  not  in  the  tying  of 
the  ligature;  it  has  not  become  untied,  but  it  has  failed  to  hold, 
just  as  it  would  have  failed  if  it  had  been  placed  upon  a  smooth 
hard  cone.  The  ligature  has  not  simply  to  compress  the  vessels 
contained  within  it,  but  it  has  also  to  oppose  a  constantly  exerted 
everting  strain,  acting  toward  all  sides,  widening  its  loop,  and 
favoring  the  escape  of  the  central  vessels  by  loosening  the  fric- 
tion upon  them,  and  in  this  contest  it  has  too  often  proved  the 
weaker. 

The  consideration  that  appears  to  have  had  most  to  do  with 
the  general  use  of  this  dangerous  form  of  ligature  is  the  sup- 
posed necessity  of  tying  all  divided  tissues  in  order  that  all 
hemorrhage  may  be  prevented,  not  only  that  from  the  larger 
vessels,  but  also  that  from  the  minute  vessels  of  the  peritoneum 
and  connective  tissue.  But  this  necessity,  I  think,  does  not 
exi.st,  and  this  mode  of  ligature  should  be  abandoned,  except  in 
certain  special  cases,  for  that  which  is  the  rule  in  operations 
upon  other  parts  of  the  body,  the  ligature  of  the  arteries  alone 
with  the  smallest  possible  amount  of  additional  tissue,  and  every 
effort  should  be  made  to  exclude  the  peritoneum  itself  from  the 
grasp  of  the  ligature.  Ordinarily,  this  is  not  difficult  to  accom- 
plish. Take,  for  example,  the  outer  portion  of  the  broad  liga- 
ment, where  its  peritoneal  layers  are  reflected  forward,  backward, 
and  outward,  over  the  pelvis,  and  where  the  bundle  of  ovarian 
vessels  lies.  Draw  it  well  up  by  lifting  the  ovary,  place  a  rather 
long-bladed  pair  of  self-holding  forceps  transversely  upon  it 
close  to  its  base,  divide  the  ligament  a  half  inch  on  the  distal 
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side  of  the  forceps  along  the  full  length  of  its  blades;  the  divided 
vessels  will  be  plainly  seen  on  the  cut  surface,  where  they  can 
be  readily  grasped  with  an  artery  clamp,  the  peritoneum  stripped 
back,  and  a  ligature  applied.  Then,  on  removal  of  the  first  pair 
of  forceps,  the  peritoneum  retracts  to  its  original  position,  the 
vessels  lie  free  in  their  bed  of  connective  tissue,  and  the  ligature 
is  subjected  to  no  other  strain  than  if  it  had  been  placed  upon 
an  artery  in  continuity ;  traction  upon  the  parietal  peritoneum 
by  any  shifting  of  the  viscera  or  change  in  the  attitude  of  the 
patient  leaves  it  unaffected  thereby.  This  can  be  done  wherever 
a  clamp  can  be  placed  between  the  abdominal  wall  and  the  part 
that  is  to  be  removed,  and  the  cases  in  which  the  ligature 
en  masse  will  be  preferable,  appear  to  me  to  be  only  those  in 
which  the  abdominal  incision  is  so  small  or  the  anterior  wall  so 
thick  and  so  slightly  depressible  that  a  clamp  cannot  be  securely 
applied  and  the  cut  surface  readily  inspected  and  handled.  The 
cut  edges  of  the  peritoneum  can  afterward  be  brought  together 
with  a  continuous  suture,  if  it  is  thought  best  to  close  this  gap. 
The  principle  which,  in  my  judgment,  should  govern  the  method 
of  securing  vessels  divided  in  the  removal  of  a  viscus  or  a  tumor 
from  the  abdominal  parietes  may  be  formulated  as  follows : 
The  ligature  should  be  applied  to  the  vessels  alone,  underneath 
the  peritoneum,  and  should  under  no  circumstances  include  a 
circular  layer  or  sleeve  of  parietal  peritoneum  that  has  been 
forcibly  drawn  up  to  form  a  pedicle,  and  will  have  to  be  held  by 
the  ligature  against  a  diverging  lateral  strain. 

A  special  and  very  valuable  application  of  the  substitution  of 
isolated  ligature  of  the  vessels  for  the  ligature  en  masse  is  the 
preliminary  ligature  of  the  uterine  arteries  in  continuity,  in 
supra-cervical  or  total  abdominal  hysterectomy.  I  have  em- 
ployed it  with  complete  success  in  four  cases,  the  first  two  of 
which  were  reported  to  the  New  York  Surgical  Society,  January 
9,  1889,  and  published  in  the  New  York  Medical  Journal,  March 
9,  1889.  Kach  artery  is  sought  for  at  the  side  of  the  upper  part 
of  the  cervix  by  palpation  of  the  broad  ligament  between  the 
finger  and  thumb;  after  its  position  has  been  thus  ascertained, 
a  small  incision  is  made  through   the   peritoneum   along  its 
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course  on  the  front  or,  preferably,  the  back  of  the  broad  h'ga- 
ment,  the  artery  separated  from  the  veins  with  a  director,  and 
a  ligature  passed  by  means  of  an  aneurism  needle.  The  ureter 
lies  to  the  outer  side  and  is  easily  avoided.  When  both  uterine 
arteries  have  been  thus  tied,  and  the  ovarian  vessels  secured,  as 
above  described,  by  clamps,  both  ovaries  and  tubes  and  the 
body  of  the  uterus  can  be  removed  by  a  transverse  incision  just 
above  the  clamps  and  ligatures,  and  the  cut  surface  will  be 
almost  absolutely  bloodless.  The  cervix  can  then  be  removed 
by  cutting  through  between  it  and  the  bladder  into  the  vagina 
and  then  cutting  around  it  with  scissors,  or,  of  course,  the 
cervix  can  be  removed  without  previously  cutting  away  the 
body  of  the  uterus  by  cutting  through  each  broad  ligament  to 
the  side  of  the  uterus,  carrying  the  incisions  through  the  peri- 
toneum on  the  front  and  back  of  the  uterus,  and  then  working 
down  through  the.se  latter  incisions  to  the  vagina  as  in  the  other 
case.  The  hemorrhage  from  this  part  of  the  operation  is  trifling, 
and  as  the  cut  surface  is  freely  exposed  to  view,  any  vessel  that 
may  require  it  can  be  readily  caught  and  tied.  The  following 
record  of  a  hitherto  unpublished  case  (my  fourth)  may  serve  to 
show  the  details. 

F.  W.,  forty-eight  years  old,  colored,  unmarried,  had  suffered  for  a 
number  of  years  from  abdominal  pain  and  discomfort,  and  profuse 
hemorrhages  from  the  womb  attributed  to  a  slowly  increasing  abdom- 
inal tumor  situated  in  the  hypogastrium.  When  I  first  saw  her,  in 
March,  1889,  she  was  greatly  reduced  in  strength  and  had  been  con- 
fined to  the  bed  for  several  weeks.  Examination  showed  a  solid, 
irregular,  movable  tumor  filling  the  space  between  the  umbilicus  and 
pubes,  and  extending  a  hand's  breadth  to  either  side  of  the  median  line. 
The  cervix  could  not  be  reached  per  vaginam,  and  the  upper  wall  of 
the  vagina  was  somewhat  depressed  by  a  firm,  rounded  mass,  movable 
and  apparently  continuous  with  that  lying  above  the  pubes.  The  diag- 
nosis of  multiple  uterine  fibroids  was  made,  and  an  operation  for  their 
removal  was  proposed  and  accepted.  I  sent  the  patient  to  the  New 
York  Hospital,  and  operated  there  March  26,  1889. 

The  peritoneal  cavity  was  opened  by  an  incision  extending  from  a 
little  above  the  pubes  to  the  umbilicus,  and  through  this  the  tumor  and 


70  STIMSON, 

both  ovaries  were  with  some  little  difficulty  turned  out.  By  division 
of  some  broad  adhesions  between  the  rectum  and  the  back  of  the 
uterus,  Douglas's  pouch  and  the  posterior  surface  of  the  broad  liga- 
ments were  freely  exposed  to  sight  and  touch.  The  two  layers  of  each 
broad  ligament  were  found  to  be  widely  separated  from  each  other 
near  the  uterus  by  the  development  of  a  fibroid  low  down  upon  the 
back  of  this  organ,  and  each  uterine  artery  could  be  felt  lying  much 
nearer  the  anterior  than  the  posterior  layer.  The  left  one  was  first 
sought  for  through  an  incision  in  the  posterior  layer  low  down  in  the 
pelvis  close  beside  the  above-mentioned  fibroid ;  it  was  found  at  the 
depth  of  about  an  inch,  raised  upon  an  aneurism  needle  for  inspection 
and  identification,  and  tied  with  catgut.  The  search  for  the  right 
uterine  artery  was  more  difficult,  because  of  its  even  greater  distance 
from  the  posterior  layer,  but  it  was  ultimately  secured  and  tied, 
although  not  so  cleanly  isolated  as  the  other  had  been.  Up  to  this 
time  twenty  five  minutes  had  been  consumed  in  the  operation,  fully 
ten  more  than  in  any  of  the  preceding  operations,  the  delay  being  due 
partly  to  the  difficulties  created  by  the  depth  at  which  the  arteries  were 
placed,  and  partly  to  an  intercurrent  exploration  made  to  ascertain  if 
they  could  be  exposed  and  recognized  with  certainty  close  to  their 
origin  upon  the  anterior  branch  of  the  internal  iliac  artery. 

The  outer  portion  of  each  broad  ligament  was  then  clamped  with 
haemostatic  forceps  well  below  the  ovary,  each  ligament  completely 
divided  with  the  knife  above  the  clamp,  the  cuts  united  by  in- 
cisions through  the  peritoneum  covering  the  front  and  back  of  the 
uterus,  and  through  these  incisions  the  uterus  was  peeled  away  from 
the  peritoneum  well  down  to  the  cervix,  and  then  its  body  cut  away  by 
a  transverse  cut.     There  was  no  bleeding  from  the  cut  surface. 

The  stump  of  the  uterus  was  seized  with  volsella  forceps  and  drawn 
upward  and  backward,  the  cut  edge  of  the  peritoneum  adjoining  the 
bladder  drawn  forward,  and  the  anterior  surface  of  the  cervix  rapidly 
dissected  out  until  the  vagina  was  opened  into,  the  dissection  being 
guided  by  the  left  forefinger  introduced  through  the  vulva  into  the 
vagina.  After  the  opening  had  been  made  the  finger  was  withdrawn 
and  reintroduced  into  the  vagina  through  the  opening  to  serve  as  a 
guide  in  the  division  of  the  remaining  attachments  of  the  cervix  ;  this 
was  quickly  and  easily  made  with  scissors,  taking  care  to  cut  on  the 
sides  between  the  ligated  uterine  arteries  and  the  cervix.  There  was 
no  hemorrhage  requiring  attention,  except  from  two  small  vessels  di- 
vided in  the  dissection  of  the  anterior  surface  of  the  cervix. 
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Turning  then  to  the  cut  surfaces  of  each  broad  ligament  at  its  outer 
part,  where  held  by  the  clamp,  the  bunch  of  divided  vessels  was 
caught  with  another  clamp,  drawn  out  of  its  jieritoneal  sheath,  and  tied 
with  catgut.  The  removal  had  thus  been  made  and  all  bleeding  arrested 
or  prevented  by  six  catgut  ligatures,  two  on  the  uterine  arteries,  two  on 
the  bunches  of  ovarian  vessels,  and  two  on  small  bleeding  points  be- 
tween the  bladder  and  vagina. 

The  remaining  details  may  be  briefly  given.  The  peritoneal  flaps 
raised  from  the  front  and  back  of  the  uterus  were  turned  down  toward 
the  vagina  so  that  their  serous  surfaces  were  opposed  to  each  other,  and 
the  sides  of  the  peritoneal  gap  left  by  division  of  each  broad  ligament 
were  brought  together  by  a  continuous  catgut  suture ;  a  rubber  drainage 
tube  was  placed  in  the  vagina  so  that  its  inner  end  projected  about 
two  inches  into  the  peritoneal  cavity,  and  the  anterior  incision  was 
closed.  The  vagina  was  loosely  packed  with  iodoform  gauze.  The 
drainage  tube  was  removed  after  forty-eight  hours ;  loose  packing  was 
kept  in  the  vagina  for  a  week,  and  this  passage  was  occasionally  cleaned 
with  a  douche.     The  patient  made  a  good  recovery. 

The  capital  point  to  be  attended  to  is  that  the  uterine  arteries 
should  be  tied  sufficiently  low  down  in  the  pelvis,  before 
branches  of  any  considerable  size  are  given  off,  for  otherwise 
time  will  be  lost  in  securing  these  branches  when  they  are  sub- 
sequently divided.  In  case  of  accident,  such  as  the  slipping  of 
the  knot  of  the  ligature,  or  the  wounding  of  the  artery  or  of  a 
branch  by  the  aneurism  needle,  or  of  hemorrhage  from  an  un- 
secured branch,  the  bleeding  can  be  easily  arrested  by  pressure 
with  the  finger  upon  the  corresponding  internal  iliac  artery  or 
its  anterior  branch,  and  an  opportunity  thus  afforded  leisurely 
to  repair  the  damage  or  secure  the  wounded  vessel. 

The  advantages  of  the  method  are  apparent :  rapidity  and 
ease  of  execution,  absolute  and  permanent  security  against 
hemorrhage,  relief  from  the  necessity  of  creating  strangulated 
stumps  with  the  concomitant  risks  of  setting  up  suppurative 
or  septic  processes,  and  immediate  closure  of  the  abdominal 
wound.  In  cases  in  which  it  may  be  deemed  desirable  to  re- 
tain the  cervix,  it  can  be  entirely  shut  off  from  the  peritoneal 
cavity  by  drawing  the  peritoneum  together  over  it,  and  its  raw 
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surface  and  that  of  the  subperitoneal  space  can  be  drained  by  a 
tube  placed  in  the  cervical  canal  and  brought  out  through  the 
vagina.  If  the  operation  is  undertaken  for  procidentia,  the 
cervix  may  be  retained  and  fixed  in  the  lower  angle  of  the  ab- 
dominal wound,  as  in  one  of  my  fibroid  cases,  or  it  may  be  re- 
moved and  the  upper  cut  edges  of  the  vagina  fixed  in  the  same 
place,  as  was  recently  done  with  success  by  my  friend  and  col- 
league Dr.  William  M.  Polk. 

Whether  or  not  the  isolated  ligature  of  vessels  upon  the  cut 
surfaces  of  the  base  of  implantation  of  broadly  pedunculated 
tumors  of  the  ovary  and  of  those  formed  by  distention  of  the 
tubes  can  be  advantageously  substituted  for  the  ligature  en  masse 
I  have  not  yet  had  an  opportunity  to  determine  by  trial,  but  I 
believe  that  it  can  be.  Certainly  the  ovarian  artery  can  be  thus 
secured,  and  it  does  not  seem  probable  that  the  branches  coming 
from  the  side  of  the  uterus  will  prove  too  large  or  too  numer- 
ous thus  to  be  safely  and  promptly  secured.  It  is  within  the 
experience  of  all  that  a  heavy  silk  ligature  drawn  with  all  the 
force  it  will  bear  about  such  a  pedicle  does  not  always  prevent 
bleeding,  but  that  separate  ligatures  need  in  addition  to  be 
placed  upon  one  or  two  spirting  vessels.  The  trial  can  be  easily 
made,  and,  I  believe,  without  serious  risk. 
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The  subject  which  I  have  chosen  for  this  paper  is  one  of  great 
practical  importance.  I  need  offer  no  apology  for  bringing 
before  you  the  subject  of  drainage  and  drainage  tubes  in  their 
application  to  the  treatment  of  wounds. 

There  is,  perhaps,  no  subject  of  greater  importance  to  the 
surgeon  than  the  healing  of  wounds,  whether  they  are  made  by 
the  surgeon's  knife  or  are  the  result  of  injury.  How  to  protect 
the  patient  from  the  dangers  of  septic  absorption,  as  well  as  how 
to  secure  the  most  rapid  repair  of  wounds,  should  receive  the 
earnest  attention  of  every  surgeon.  It  is  well  known  that  those 
injuries  which  do  not  communicate  externally — such  as  strains, 
bruises,  simple  fractures,  subcutaneous  division  of  tendons — 
seldom  inflame  ;  while  those  which  have  an  external  communi- 
cation, as  compound  fractures  and  open  wounds  of  all  kinds, 
both  inflame  and  suppurate. 

It  seems  hardly  possible  to  exaggerate  the  importance  of  this 
well-established  principle.  What  there  is  in  the  atmosphere 
that  makes  this  difference,  is  now,  as  it  ever  has  been,  open  to 
argument;  whether  it  is  some  chemical  influence  of  the  oxygen, 
the  irritating  influence  of  atmospheric  germs,  the  length  of  time 
the  part  is  exposed,  or  some  other  cause,  may  be  subject  to  dis- 
pute. In  modern  times  the  germ  theory  of  disease  has  found 
great  favor,  and  strong  arguments  have  been  made  to  assign  to 
the  presence  of  germs  every  evil  influence,  and  to  regard  these 
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as  the  cause  of  inflammation  and  suppuration  in  every  open 
wound.  It  is  not  the  province  of  this  paper  to  discuss  the  germ 
theory  of  disease. 

In  the  treatment  of  wounds  certain  indications  are  to  be  ful- 
filled with  a  view  of  aiding  nature  in  her  efforts  at  repair,  as 
well  as  to  protect  the  patient  from  the  dangers  of  inflammation 
and  suppuration.  It  is  evident  these  indications  must  vary  some- 
what, according  to  the  nature  and  extent  of  the  injury;  yet 
there  are  certain  fundamental  principles  which  may  be  said  to 
be  applicable  to  the  treatment  of  wounds  in  general.  These 
are:  ist,  arrest  of  hemorrhage  ;  2d,  cleansing  of  the  wound  and 
removal  of  foreign  bodies ;  3d,  drainage ;  4th,  closing  of  the 
wound  and  keeping  it  subsequently  at  absolute  rest;  5th,  pre- 
vention of  putrefaction,  fermentation,  and  infective  processes; 
and  6th,  constitutional  treatment  It  is  to  the  third  indication, 
or  that  of  drainage,  that  I  wish  to  direct  your  attention. 

All  surgeons  are  agreed  as  to  the  importance  and  necessity  of 
thorough  drainage  in  suppurating  wounds,  but  all  are  not  agreed 
as  to  the  importance  of  drainage  in  recent  wounds.  At  the  last 
French  Medical  Congress  a  majority  of  the  members  maintained 
that  it  was  better  to  leave  out  the  drainage  tube  where  perfect 
antisepsis  had  been  observed ;  that  the  effusion  of  blood  might 
be  wholly  ignored ;  that  dryness  is  not  essential  for  rapid 
repair  of  wounds  after  surgical  operations.  Schede,  of  Hamberg, 
adopted  this  method  in  a  large  number  of  patients,  particularly 
in  cases  of  excision  of  bone ;  and  of  two  hundred  and  forty 
cases,  he  reported  two  hundred  and  twenty-two  as  perfectly 
satisfactory,  the  coagulum  being  transformed  into  a  solid  cica- 
trix, without  any  suppuration.  Turraza,  of  Italy,  from  his 
experience  concludes  that  in  wounds  perfectly  disinfected  an 
effusion  of  blood  is  of  advantage ;  it  fills  up  the  cavity  of  the 
wound  and  prevents  the  formation  of  empty  spaces,  rendering 
compression  and  drainage  useless.  He  believes  the  organization 
of  the  clot  favors  healing.  He  has  almost  discarded  the  drainage 
tube,  because  he  thinks  it  increases  septic  risks,  and  removes 
fluids  which  in  an  aseptic  condition  may  be  useful  by  rcab- 
sorption. 
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Dr.  Herbert  Page,  of  England,  considers  the  drainage  tube 
rarely  demanded  for  more  than  sixteen  hours,  and  only  needed 
to  remove  the  effusion  which,  if  excessive,  increases  tension* 
thus  interfering  with  rest  and  apposition  of  the  divided  tissues. 

It  has  seemed  to  me  that  when  antiseptics  are  used  during 
operations,  or  as  a  dressing,  whether  as  a  spray  or  as  a  lotion,  the 
use  of  the  drainage  tube  is  more  necessary  than  it  is  where  other 
forms  of  dressing  are  employed ;  since  under  the  stimulating 
influence  of  these  agents  there  is  more  effusion  than  is  to  be 
looked  for  under  other  circumstances.  I  believe  most  surgeons 
in  this  country  claim  that  eflicient  drainage  of  a  wound  is  of  the 
greatest  importance,  except  where  it  is  quite  superficial,  and  in 
some  situations  where  the  parts  are  very  vascular,  as  about  the 
face.  I  thoroughly  believe  drainage  of  an  aseptic  wound  is  the 
point  next  in  importance  to  keeping  the  wound  aseptic.  If  the 
blood  and  serum  which  collect  in  the  wound  within  the  first 
twenty-four  or  forty-eight  hours  do  not  get  free  exit,  they  give 
rise  to  tension,  and  tension  gives  rise  to  inflammation,  and  the 
latter,  if  allowed  to  go  on  long  enough,  to  suppuration ;  and 
thus  the  rapid  healing  of  the  wound  is  prevented,  though  the 
patient  is  not,  as  a  rule,  subjected  to  any  danger  to  life.  To 
avoid  these  consequences  thorough  drainage  should  be  secured. 

The  object  of  drainage  is  to  allow  of  the  free  escape  of  blood 
which  oozes  from  the  divided  vessels  for  some  time  after  the 
operation,  and  also  of  the  serum  which  is  forced  or  squeezed  out 
during  the  first  twenty-four  hours  from  the  coagulable  exudation 
formed  upon  the  surface  of  the  wound,  as  the  result  of  traumatic 
inflammation,  and  which  is  liable  to  collect  in  the  deeper  parts 
of  the  wound.  The  coagulable  exudation  is  living  tissue  and 
resists  the  agents  which  determine  putrefactive  changes. 

It  is  not  so  with  serum.  In  this  we  have  a  fluid  containing 
dead  animal  matter,  and  if  it  is  allowed  to  collect  in  the  wound 
all  the  conditions  most  favorable  for  decomposition  will  be 
present ;  viz.,  dead  animal  matter,  the  presence  of  water,  a  tem- 
perature of  about  one  hundred  degrees,  and  the  presence  of 
atmospheric  air.  Only  the  addition  of  a  ferment  is  needed  to 
set  it  up.     If  decomposition   takes   place,  the  wound,  not  yet 
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sealed  by  adhesive  inflammation,  allows  of  the  products  of 
decomposition  to  soak  into  the  tissues  around,  thus  inducing 
inflammation,  and  union  by  first  intention  is  prevented;  in  the 
meantime  the  elements  of  putrefaction  may  be  absorbed  into 
the  blood,  and  give  rise  to  septic  traumatic  fever,  or,  if  the 
accumulation  is  large,  to  septic  intoxication ;  and  this  is  more 
likely  to  occur  if  the  wound  is  closed,  so  that  the  discharge  is 
pent  up  under  some  degree  of  tension.  It  is  not  uncommon  for 
a  large  or  deep  wound  to  heal  superficially,  and  to  suppurate 
from  the  deeper  parts.  If  the  whole  surface  of  the  wound  is 
healthy,  the  cause  of  the  imperfect  healing  is  either  that  it  was 
imperfectly  coaptated  at  the  first  dressing,  or  that  blood  and 
exudation  accumulated  in  the  wound  which  not  only  did  not 
coagulate  firmly  enough  to  keep  up  the  adhesion,  but  even  went 
on  to  decomposition  and  set  up  an  inflammation  which  spreads 
rapidly  and  causes  severe  constitutional  disturbance.  When 
the  skin  has  been  divided,  as  for  the  removal  of  deeply  situated 
tumors,  if  the  edges  of  the  wound  are  completely  closed  a  cavity 
remains,  which  will  be  filled  with  blood  and  air,  unless  the  bleed- 
ing has  been  completely  arrested,  the  wound  thoroughly  cleansed 
and  its  surfaces  brought  well  in  contact.  In  operations  where 
different  tissues  are  divided,  and  retract  unequally,  as  in  deep 
wounds,  the  surfaces  would  be  very  uneven  and  not  be  accurately 
opposed,  if  the  edges  of  the  skin  were  simply  brought  together. 
The  experience  of  every  surgeon  teaches  him  that  in  such  cases 
large  wounded  surfaces,  even  if  approximated,  may  be  readily 
separated  by  effusion  of  blood  and  other  exudations,  which  often 
decompose  while  the  skin  above  them  is  completely  united. 
Then  the  parts  around  the  wound  swell  and  become  painful,  and 
high  fever  and  other  constitutional  disturbances  come  on.  It  is 
not  the  mere  presence  of  blood  between  the  tissues  that  causes 
these  affections,  for  that  often  happens  in  severe  contusions 
without  open  wounds  and  induces  no  bad  results.  It  is  the 
decomposition  of  the  blood  and  other  fluids  which  causes 
the  danger.  I  have  found  it  impossible,  in  major  operations,  to 
prevent  the  collection  of  blood  and  secretions  in  the  wound ; 
with  all  the  precautions  I  could  take  and  with  the  strictest  anti- 
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sepsis,  I  do  not  feel  quite  sure  that  these  effused  fluids  will  rest 
quietly  until  absorbed,  as  they  would  if  the  skin  had  not  been 
injured.  Hence,  in  treating  these  wounds  the  surgeon  should 
make  provision  for  the  free  escape  of  disintegrated  dead  tissue 
and  such  other  fluids  as  are  not  required  for  repair,  and  which, 
if  left  pent  up  in  the  wound,  would  prove  injurious.  Pent-up 
fluids  not  only  tend  to  separate  tissues  which  are  intended  to 
unite,  giving  rise  to  pain  by  producing  tension,  and  consequently 
causing  constitutional  irritation,  but  they  tend  to  excite  inflam- 
mation in  the  part  and  ultimately  to  undergo  septic  changes, 
which  may  give  rise  to  blood  poisoning  in  the  form  of  septi- 
cemia or  pyaemia.  It  is  of  the  utmost  importance  to  prevent, 
so  far  as  possible,  the  collection  of  blood  and  other  fluids  in  the 
wound. 

For  many  years  surgeons  treated  deep  wounds  by  not  closing 
them,  but  filling  them  with  charpie,  wadding,  or  similar  absorb- 
ing material  after  carefully  arresting  hemorrhage.  This  dress- 
ing was  renewed  as  often  as  it  became  saturated.  This  method 
was  considered  satisfactory,  as  no  better  way  was  known.  Im- 
perfect as  this  method  was,  it  was  a  great  improvement  over  the 
irritating  treatment  of  the  middle  ages.  Under  this  plan  in- 
flammations spreading  from  the  wound  were  frequent,  and  were 
referred  to  individual  peculiarities,  then  to  general  influences  of 
the  atmosphere  or  to  hospital  air.  It  is  only  in  the  last  thirty 
years  that  the  propriety  of  the  above  treatment  has  been  ques- 
tioned, and  new  ways,  based  on  different  hypotheses,  have  been 
sought.  This  led  to  two  opposite  methods :  one  entirely  with- 
out dressings — open  treatment  of  wounds ;  the  other  accurate 
closure  and  air-tight  dressings — method  by  occlusion.  In  this 
latter  method  bandages  were  applied  to  press  the  surfaces  of  the 
wound  together,  or  deep  sutures  were  inserted  having  the  same 
object  in  view,  viz.,  to  induce  immediate  union.  Although  this 
succeeded  in  some  cases,  it  proved  so  dangerous  in  those  where 
the  surfaces  of  the  wound  were  separated  by  blood  or  exuda- 
tion, which  underwent  decomposition  and  could  not  escape,  that 
conscientious  surgeons  soon  abandoned  it.  Subsequently,  when 
attempts  were  made  to  get  rid  of  the  secretions,  by  laying  strips 
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of  oiled  rag  in  the  angle  of  the  wound,  they  very  rarely  suc- 
ceeded. 

The  present  method  of  treating  wounds,  which  seems  su- 
perior to  any  method  heretofore  in  use,  consists  of  thorough 
drainage  and  the  application  of  antiseptic  dressings. 

At  the  present  day  the  use  of  drainage,  whether  by  tubes  or 
other  methods,  is  to  prevent  suppuration ;  whereas,  when  Chas- 
saignac,  in  1855,  introduced  his  rubber  tubes,  it  was  for  the  treat- 
ment of  wounds  and  cavities  in  which  suppuration  already  ex- 
isted. The  value  of  the  principle  is  equally  great  in  both 
classes  of  cases. 

There  are  two  ways  by  which  drainage  is  secured :  drainage 
through  tubes  and  drainage  by  capillarity.  Drainage  through 
tubes  is  the  most  universally  applicable  and  the  most  certainly 
successful.  The  materials  which  are  in  common  use  for  drain- 
age are  rubber,  catgut,  horse-hair,  glass,  decalcified  bone,  and, 
last,  arteries,  which  I  believe  I  am  the  first  to  use. 

When  rubber  tubes  are  used  it  is  better  to  use  the  red  rubber, 
which  contains  no  free  sulphur.  By  the  use  of  the  red  rubber 
tubes,  disagreeable  odors  and  blackening  of  the  dressings,  which 
often  occur  when  the  black  tubes  containing  free  sulphur  are 
employed,  are  avoided. 

The  outer  end  of  the  tube  should  be  cut  flush  with  the  sur- 
face of  the  skin — straight  across  if  the  tube  goes  directly  down- 
ward, or  with  varying  degrees  of  obliquity  according  to  the  di- 
rection which  the  tube  takes.  The  tube  should  not  project  be- 
yond the  surface,  for,  if  it  does,  its  orifice  gets  compressed  by 
the  dressings  and  the  exit  of  the  fluid  is  prevented.  To  keep 
the  drainage-tube  from  slipping  in,  it  may  be  retained  in  posi- 
tion by  a  single  stitch,  which  passes  through  one  side  of  the 
tube  and  through  the  skin  at  the  lower  angle  of  the  wound. 
This  stitch  should  be  of  carbolized  catgut,  if  the  drainage-tube 
is  absorbable;  if  it  is  of  rubber,  a  silk  suture  will  do  as  well. 
The  tubes  should  be  so  arranged  as  to  drain  those  parts  of  the 
wound  from  which  the  greatest  amount  of  discharge  comes.  It 
is  not  necessary  that  their  orifices  be  dependent,  though  it  is,  of 
course,  better  that  they  should  be  so.     It  is  not  essential,  be- 
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cause  the  fluid,  as  it  accumulates,  wells  out,  and,  not  being 
putrid,  that  which  lies  at  the  bottom  of  the  drainage-tube  does 
not  cause  irritation.  In  operations  where  the  most  dependent 
point  would  be  near  sources  of  putrefaction  it  is  better  to  have 
the  drainage-tube  in  another  part  of  the  wound,  even  though  it 
is  not  most  dependent. 

In  a  large  wound  it  is  better  to  have  more  than  one  tube,  and 
it  is  better  to  have  two  smaller  ones  rather  than  one  large  one, 
because  on  the  day  after  the  operation  one  of  the  tubes  may  be 
removed  altogether;  whereas,  if  a  large  one  were  removed  in 
order  to  insert  a  smaller,  there  would  be  great  difficulty  in  intro- 
ducing either.  No  tube  which  one  wishes  to  put  back  again 
should  be  removed  until  the  third  day,  on  account  of  the  diffi- 
culty of  returning  it.  By  that  time  it  lies  in  a  channel  in  the 
blood  or  lymph,  and  slips  in  easily. 

Drainage  by  capillarity  was  first  introduced  by  Mr.  John 
Chiene,  of  Edinburgh.  He  also  was  the  first  to  announce  the 
principle  of  absorbable  drains.  For  this  purpose  he  uses  cat- 
gut, and  generally  the  finest  threads;  a  skein  of  catgut,  con- 
taining fifteen  or  twenty  threads,  is  tied  at  its  middle  by  a  single 
thread  of  the  same  gut.  One  end  of  this  thread  is  passed 
through  a  needle,  and  by  means  of  this  the  centre  of  the  skein 
is  stitched  to  the  deepest  part  of  the  wound.  The  skein  is  now 
divided  into  bundles  of  five  or  six  threads  each.  One  bundle 
comes  out  of  each  angle  of  the  wound,  and  the  other  bundles 
are  brought  out  at  intervals  between  the  stitches.  This  catgut 
becomes  absorbed  and  never  requires  to  be  removed.  By  this 
method  the  serum  escapes  by  capillarity,  and,  by  distributing 
the  threads  over  several  parts  of  the  wound,  the  principle  of 
drainage  is  well  fulfilled.  The  advantage  of  this  form  of  drain- 
age is  that  there  is  no  necessity  for  changing  the  dressings 
simply  to  remove  the  tube;  the  drain  disappears  of  itself  The 
objections  urged  against  this  method  are,  first,  that  in  large 
wounds  it  is  not  sufficient,  and  that  the  catgut  becomes  a  pulpy 
mass,  and,  when  in  large  quantity,  takes  a  long  time  to  organize. 
Catgut  can  only  drain  fluids,  such  as  blood  or  serum ;  it  cannot 
drain  pus. 
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Instead  of  catgut,  Dr.  White  has  introduced  horsehair  This 
is  laid  into  the  wound  in  the  place  where  it  is  most  needed.  The 
bundle  is  diminished  by  degrees,  threads  being  taken  out  at 
different  times.  This,  of  course,  is  not  absorbable.  It  is  not 
readily  retained  in  the  deeper  parts  of  the  wound. 

Dr.  Neuber,  of  Kiel,  introduced  absorbable  drainage-tubes  in 
the  form  of  decalcified  bone.  These  tubes  are  drilled  in  long 
bones  and  then  decalcified  and  carbolized ;  holes  are  afterward 
cut  in  the  sides,  and  they  are  used  like  ordinary  India-rubber 
tubes.  These  tubes  answer  very  well,  though  they  are  some- 
times absorbed  too  soon,  and  sometimes  last  too  long.  They 
frequently  get  soft  and  collapse,  and  thus,  though  not  absorbed, 
become  useless  as  a  drain.  Dr.  Macewen  uses  chicken  bones, 
which  are  already  hollow.  These  are  first  decalcified  by  steep- 
ing them  in  hydrochloric  acid  and  water  (i  :  5)  until  they  are 
soft.  When  they  are  thus  prepared  they  are  placed  in  a  solu- 
tion of  carbolic  acid  and  glycerine,  I  :  10.  Glass  tubes  are  used 
exclusively  to  drain  the  abdominal  cavity,  as  after  ovariotomy, 
and  are  of  great  value. 

When  a  wound  is  closed,  with  a  view  either  of  obtaining  rapid 
or  primary  union  or  of  converting  an  open  into  a  subcutaneous 
wound,  the  most  careful  inspection  is  called  for,  to  guard  against 
danger.  In  these  cases  the  dressings  should  be  removed  and 
the  wound  opened  on  the  approach  of  local  tension  or  over- 
action  with  an  elevated  temperature,  since  the  local  and  consti- 
tutional disturbance  will  probably  be  found  to  be  due  to  the  re- 
tention of  some  of  the  irritating  fluids  of  the  part,  and  to  be 
susceptible  of  relief  only  by  the  evacuation  of  such  retained 
fluids.  In  illustration  of  this  statement,  I  will  briefly  report 
two  cases  that  were  under  my  care  during  my  last  term  of 
service  at  the  Maine  General  Hospital : 

D,  J.,  admitted  November  6,  1888.  Amputation  of  both  legs. 
Operation,  November  6,  11  p.m. 

yth.  A.M.  temp-TAture  100"*;  p.m.  temperature  100.6°. 

8th.  A.M.  temperature  100.4'';  pm.  temperature  102^.  Anti- 
fcbrine  gr.  v. 
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gth.  A.M.  temperature  ioi°.  Antifebrin  gr.  v.  p.m.  te^jperiture 
100.4°. 

loth.  A.M.  temperature  100°;  p  m,  temperature  loi**  at  5  o'clock. 
Dressed  wound  and  washed  out  drainage-tube.  p.m.  temperature 
100.4°  at  7  o'clock;  99.8°  at  10  o'clock;  98.6°  at  12  o'clock.  No 
antifebrin  given. 

From  this  time  to  complete  recovery,  the  highest  temperature  reached 
was  100.4°.  It  was  100®  three  times,  and  the  rest  of  the  time  belour 
100°. 

J.  P.,  admitted  November  8,  1888.  Ununited  fracture  of  tibia. 
Operation  November  10.     p.m.  temperature  99*'. 

/////.  A.M.  temperature  99.6^ ;  p..m.  temperature  lo?**.  Gave  anti- 
febrin gr.  V. 

i2th.  A.M.  temperature  100°;  p.m.,  2  o'clock,  temperature  102^. 
Antifebrin  gr.  v.     p.m.,  4.30  o'clock,  temperature  101°. 

13th.  A.M.  temperature  101°.  Dressed  wound  and  washed  out 
drainage-tube.     p..m.  temperature  99.2°. 

14th.  A.M.  temperature  99.2° ;  p.m.  temperature  99.8". 

J5th.  a.m.  temperature  99.6°;  P.m.  temperature  100.8". 

After  November  16,  temperature  was  not  above  99°. 

In  both  of  these  cases  the  operations  were  made  with  the 
strictest  antiseptic  precautions,  and  yet,  blood  and  serum 
accumulated  in  the  wounds,  which  did  not  organize,  and 
produced  distention,  pain,  and  fever,  which  were  promptly 
relieved  by  changing  the  dressings  and  giving  free  vent  to  the 
pent-up  fluids. 

My  experience  with  the  absorbable  drainage  tubes  now  in  use, 
not  being  entirely  satisfactory,  it  seemed  to  me  that  some  other 
material  might  be  found  which  would  fulfil  the  indications  better 
than  carbolized  catgut  or  decalcified  bone.  At  the  suggestion 
of  my  friend,  Dr.  H.  G.  Beyer,  of  the  U.  S.  Navy,  that  the  arter- 
ies of  different  animals  might  be  used  for  drainage  tubes,  I  at 
once  seized  upon  the  idea  and  have  endeavored  to  bring  before 
the  profession  an  absorbable  drainage  tube  which  I  believe  to 
be  superior  to  those  now  in  use.  The  method  of  its  prepara- 
tion is  as  follows: 

The  arteries  which  I  have  used  were  taken  from  the  ox;  they 
are  separated  from  their  sheaths,  cut  into  tubes  about  four  or  five 
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inches  long,  and  then  boiled  in  water  for  about  five  minutes. 
The  boiling  not  only  thoroughly  sterilizes  them,  but  it  hardens 
their  coats.  After  boiling,  holes  are  cut  in  the  sides,  half  an  inch 
or  an  inch  apart ;  they  are  then  passed  over  glass  rods  of  different 
sizes,  according  to  the  size  of  tube  desired.  While  still  on  the 
glass  rods  they  are  put  into  a  strong  solution  of  corrosive  subli- 
mate I  :  lOO,  for  about  ten  minutes;  they  are  then  taken  out  of 
the  bichloride  solution  and  placed  in  ninety-five  per  cent,  alcohol. 
After  they  have  remained  in  the  alcohol  for  twenty-four  or 
forty-eight  hours,  they  are  removed  from  the  glass  rods,  and 
returned  to  the  alcohol,  in  which  they  are  kept  until  used.  I 
have  proved  that  these  tubes  are  unirritating  to  the  tissues,  that 
they  are  absorbed  when  introduced  into  fresh  wounds  in  from 
five  to  seven  days,  and  that  they  drain  the  wound  perfectly. 

My  first  experiment  was  made  upon  a  dhg:  A  deep  incision 
was  made  in  his  back  and  the  artery  tube  introduced.  In  a 
week's  time  the  tube  had  entirely  disappeared.  I  then  opened 
the  abdominal  cavity,  and  introduced  another  tube  into  the 
peritoneal  cavity.  At  the  end  of  eight  days,  the  wound  having 
healed  without  any  symptoms  of  peritonitis,  the  dog  was  killed 
by  the  administration  of  chloroform,  and  the  following  condition 
was  found:  The  external  wound  was  thoroughly  healed; 
within,  the  omentum  was  firmly  agglutinated  to  the  parietal 
peritoneum  along  the  line  of  incision.  Within  this  omental  fat 
the  tube  was  found  imbedded,  only  a  small  part  of  it  having 
been  absorbed.  It  is  evident  that  the  peritoneum  does  not 
possess  the  same  absorbing  power  as  do  recent  wounds.  After 
proving,  by  my  experiments  on  dogs,  that  they  were  free  from 
irritating  properties  and  that  they  are  completely  absorbed  in 
from  four  to  seven  days  according  to  their  size,  I  commenced 
to  use  them  in  operations  on  my  patients.  The  cases  in  which 
I  have  used  them  were  cases  of  excision  of  the  breast,  excision 
of  the  ribs,  and  one  case  of  removal  of  the  submaxillary  gland. 
In  all  these  cases  I  was  well  .satisfied. 

They  drained  the  wounds  well,  they  produced  no  irritation 
and  were  completely  absorbed,  never  requiring  to  be  removed. 
They  do  not  soften  in  the  fluid  in  which  they  arc  kept,  and  thus 
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become  worthless,  as  do  the  decalcified  bone  tubes;  they  do 
not  collapse  as  easily,  and  may  be  readily  stitched  in  position, 
the  protruded  end  may  be  cut  off  without  splitting  as  do  the 
bone  tubes.  They  are  superior  to  catgut,  because  drainage  by 
tubes  is  far  better  than  drainage  by  capillarity. 

The  artery  tubes  should  be  kept  in  the  alcohol  until  needed 
for  use.  When  the  wound  is  ready  for  the  drainage  tube,  it 
should  be  taken  from  the  alcohol,  simply  rinsed  in  a  carbolic 
acid  solution,  i  to  40,  and  immediately  introduced  into  the  wound. 

Synopsis. —  i .  One  of  the  most  important  duties  of  the  surgeon 
is  to  prevent  the  suppuration  of  wounds  and  to  protect  the 
patient  from  the  dangers  of  septic  absorption. 

2.  If  the  blood  and  serum  which  collect  in  the  wound  within 
the  first  twenty-four  or  forty -eight  hours  do  not  find  free  exit, 
they  give  rise  to  tension,  and  tension  gives  rise  to  inflammation, 
and  the  latter,  if  allowed  to  go  on  long  enough,  to  suppuration ; 
and  thus  the  rapid  healing  of  the  wound  is  prevented,  and  at 
the  same  time  the  elements  of  putrefaction  may  be  absorbed 
into  the  blood  and  give  rise  to  septic  traumatic  fever. 

3.  To  avoid  these  consequences,  thorough  drainage  should 
be  secured  for  the  free  escape  of  disintegrated  dead  tissue  and 
such  other  fluids  as  are  not  required  for  repair,  and  which,  if 
left  pent  up  in  the  wound,  not  only  tend  to  separate  tissues 
which  are  intended  to  unite,  but  they  tend  to  excite  inflamma- 
tion in  the  part,  and  ultimately  to  undergo  septic  changes 
which  may  lead  to  blood-poisoning  in  the  form  of  septicaemia 
or  pyaemia. 

4.  When  antiseptics  are  used  during  operations,  or  as  a  dress- 
ing, whether  as  a  spray  or  a  lotion,  the  use  of  the  drainage  tube 
is  as  much  or  more  necessary  than  it  is  where  other  forms  of 
dressings  are  employed;  since,  under  the  stimulating  influence 
of  these  agents,  there  is  more  efl"usion  than  is  to  be  looked  for 
under  other  circumstances. 

5.  There  are  two  methods  by  which  drainage  may  be  secured — 
drainage  through  tubes  and  drainage  by  capillarity.  Drainage 
through  tubes  is  the  most  universally  applicable,  and  the  most 
certainly  successful. 
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6.  The  materials  which  are  in  common  use  for  drainage 
tubes  are,  rubber,  catgut,  horse-hair,  glass,  and  decalcified  bone. 

7.  When  it  is  desirable  to  use  absorbable  drainage  tubes, 
those  made  of  arteries  present,  I  believe,  advantages  not  pos- 
sessed by  any  other  material  now  in  use. 

8.  When  a  wound  is  closed,  with  a  view  of  obtaining  primary 
union,  or  of  converting  an  open  into  a  subcutaneous  wound, 
careful  inspection  is  called  for  to  guard  the  patient  against 
danger.  If,  on  the  second  or  third  day,  there  arise  pain  and 
tension  in  the  wound,  with  high  temperature  and  other  symptoms 
of  constitutional  disturbance,  the  dressings  should  be  removed 
and  free  exit  given  to  pent-up  blood  and  serum,  since  it  will  be 
found  that  these  symptoms  are  due  to  the  retention  of  irritating 
fluids  of  the  part,  and  are  susceptible  of  relief  only  by  the 
evacuation  of  such  retained  fluids. 


THE  QUESTION  OF  THE  ANTI-TUBERCULAR  POWER 

OF  IODOFORM.  WITH  A  SUGGESTION  FOR 

A  MORE  EXACT  CLINICAL  TESTING 

OF  THE  SAME. 


By  lewis  S.  PILCHER.  M.D. 

I  IK    ituiiiiw  I  VV      V      Y. 


The  beneficial  effect  of  iodoform  when  applied  directly  to 
tubercular  tissues  has  been  widely  accepted.  This  property  was 
claimed  for  it  by  Mosetig  v,  Moorhof  in  his  earliest  publica- 
tion.s  on  the  subject  of  iodoform  (*'  Versuche  mit  Iodoform  als 
Wundverbandmittel  nach  Operationen  wegen  fungosen  Pro- 
cesse."  Wiener  vied.  Woc/ienschtift,  1880,  Nos.  43,  44, 46-49,  5  i ; 
1881,  Nos.  13-41),  and  has  been  attested  by  many  other  clin- 
icians who,  following  his  recommendation,  put  it  to  use. 

At  the  French  Congress  for  Surgery  in  1885  Verneuil  made 
enthusiastic  claims  for  this  agent  for  the  cure  of  cold  abscesses, 
by  injections  of  ethereal  solutions  thereof,  and  he  has  repeatedly 
since,  both  in  person  and  through  his  pupils,  claimed  specific 
curative  powers  for  it  in  these  tubercular  diseases.  Bruns  and 
Nauwerck,  in  1887,  published  a  careful  clinical  and  histological 
study  of  the  effect  of  iodoform  upon  tubercular  processes  {Bei- 
triigc  zur  klin.  Chiriirg.,  Bd.  iii.,  Hft.  i,  S.  149),  in  which  they 
claimed  that  under  iodoform  applications  the  bacilli  disappeared 
from  the  tubercular  granulation  formation,  that  the  further  pro- 
duction of  tuberculous  tissue  gradually  ceased,  that  the  already 
existing  tubercular  tissue  became  permeated  and  softened  by  a 
copious  cell-exudation  until,  having  become  fatty  and  necrotic, 
it  was  pushed  off  by  a  healthy  and  very  vascular  new  granula- 
tion tissue,  and  that  after  the  disappearance  of  the  tubercle  the 
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vessels  became  obliterated,  the  granulations  shrank  or  became 
converted  into  connective  tissue,  the  exudation  ceased,  the 
abscess  contents  became  absorbed,  and  the  walls  finally  adhered 
together  by  cicatricial  formation.  In  the  following  year  (1888), 
Bruns  again  published  a  report  on  the  subject  {Bcitrdge,  etc., 
Bd.  iv.,  Hft.  i),  in  which  the  result  of  iodoform  injections  in  the 
treatment  of  more  than  one  hundred  cold  abscesses  is  given. 
A  large  proportion  of  cures  were  obtained  in  these  cases,  usually 
after  prolonged  treatment,  and  the  reporter  claimed  that  the 
results  obtained  were  sufficient  to  warrant  great  encouragement 
to  persevere  in  the  iodoform  treatment  of  such  abscesses. 

On  the  other  hand,  Rovsing,  in  1887  {Fortschritte  dcr  Medichi, 
1887,  5,  S.  257),  reported  the  results  of  inoculation  experiments 
made  by  him  upon  animals  with  tuberculous  material  rubbed  up 
with  iodoform.  The  inoculation  of  a  small  amount  of  tubercu- 
lous material,  rubbed  up  with  a  relatively  considerable  proportion 
of  iodoform,  was  followed  in  every  case  by  an  outbreak  of  local 
tuberculosis,  after  which  general  tuberculosis  regularly  devel- 
oped. This  local  outbreak  of  tuberculosis  was  in  no  case 
hindered  or  weakened  by  the  effect  of  the  iodoform  ;  on  the 
contrary,  in  two  cases  in  which  at  the  same  time  iodoformized 
tubercle  was  inoculated  in  one  eye,  and  pure  tubercle  in  the 
other,  the  local  tuberculous  process  showed  itself  several  days 
earlier  in  the  eyes  into  which  the  iodoformized  tubercle  had  been 
inserted ;  these  eyes  also  were  more  rapidly  destroyed. 

These  results  convinced  this  observer  that  iodoform  has  abso- 
lutely no  influence  on  the  vitality  of  tubercle  bacilli,  and  have 
still  further  tended  to  develop  a  growing  scepticism  among  sur- 
geons in  general  as  to  any  specific  anti-tubercular  power  in  this 
agent.  Notwithstanding  the  vast  mass  of  clinical  evidence  which 
had  accumulated  appearing  to  support  such  a  claim  for  iodoform, 
the  possibilities  of  error  in  accurately  weighing  the  results  of 
the  use  of  any  particular  agent  in  the  treatment  of  a  diseased 
condition  arc  so  undeniable  that  this  scepticism  can  be  dispelled 
only  by  more  exact  evidence  than  has  yet  been  accumulated, 
especially  since  the  possibilities  of  spontaneous  cure  in  many 
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cases  is  becoming  more  fully  appreciated  as  the  natural  history 
of  tuberculous  processes  is  becoming  more  fully  understood. 

It  is  not  to  be  gainsaid  that  great  help  in  the  successful  treat- 
ment of  local  tuberculous  affections  has  been  obtained  by  the 
use  of  iodoform.  How  this  has  been  accomplished  is  the  ques- 
tion at  issue.  Have  the  good  results  obtained  by  clinicians  been 
the  result,  then,  of  the  general  improvement  in  the  methods  of 
wound  treatment,  of  which  the  use  of  iodoform  has  been  only  a 
part  ? 

May  not  equally  good  results  be  obtained  by  attention  to 
these  operative  details  without  the  use  of  iodoform?  Some  more 
recent  observations  published  by  Landerer,  of  Leipsic  (AfAn- 
chener  med.  Wochcnschrift,  1888,  40,  41),.  in  which  he  claims  for 
balsam  of  Peru  anti-tubercular  powers  which  equal  those  claimed 
for  iodoform,  are  susceptible  of  being  made  to  support  this  last- 
named  hypothesis.  The  frequent  cures  of  tubercular  joint  dis- 
eases, and  the  gradual  disappearance  of  cold  abscesses  often 
obtained  under  simple  rest,  immobilization,  and  general  hygienic 
measures,  also  present  themselves  as  suggestive  of  doubt  as  to 
the  specific  antidotal  effect  of  any  particular  drug.  The  occa- 
sional failures  to  affect  favorably  the  condition  of  tuberculous 
foci,  cavities,  sinuses,  and  ulcers  by  applications  of  iodoform 
likewise  lend  strength  to  one's  scepticism  as  to  its  specific 
power,  while,  finally,  the  now  thoroughly  demonstrated  fact  that 
iodoform  has  no  power  even  to  inhibit  the  growth  of  the  com- 
mon pyogenic  microorganisms,  but,  on  the  contrary,  may  be 
the  medium  of  inoculating  with  septic  organisms  fresh  wounds 
to  which  it  may  be  applied,  must  unavoidably  serve  to  strengthen 
still  more  any  previously  existing  scepticism,  or  to  awaken  it 
if  it  is  not  already  existing. 

From  the  standpoint  of  the  clinician  a  new  series  of  experi- 
ments is  now  wanted,  in  each  of  which  two  lesions  of  identical 
character,  similarly  located  in  the  body,  with  identical  constitu- 
tional and  hygienic  conditions,  shall  be  submitted  by  the  same 
observer  to  treatment,  the  one  by  iodoform  applications,  the 
other  by  the  use  of  any  other  means,  exclusive  of  iodoform,  that 
may  commend  itself  to  the  judgment  of  the  surgeon.     By  the 
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comparison  of  the  results  of  a  considerable  number  of  such  tests 
a  valuable  check  will  be  furnished  to  aid  in  our  estimate  of  the 
value  of  the  experience  already  accumulated  in  various  ways. 
Such  a  series  will  also  be  in  the  same  line  with  the  experimental 
work  upon  animals  done  by  Rovsing,  and  will  either  corrob- 
orate the  conclusions  reached  by  this  investigator  or  will  serve 
to  show  that  the  conditions  which  the  surgeon  has  to  cope  with 
in  the  bodies  of  diseased  men  are  different  from  those  artificially 
produced  in  animals  by  the  experimenter. 

As  a  contribution  to  such  new  series  of  experimental  clinical 
observations,  I  desire  to  report  the  following  case : 

A  girl,  thirteen  years  of  age,  whose  general  health  was  good  and 
whose  family  history  was  free  from  tuberculosis,  presented  herself  to 
me  in  November,  i888,  with  a  peculiar  infiltrated  and  ulcerated  patch 
on  either  leg,  and  with  a  smaller  patch  of  infiltration,  not  ulcerated, 
on  the  outer  side  of  each  thigh.  The  location  of  the  affected  areas 
was  quite  symmetrical  as  regards  the  two  limbs.  The  patches  on  the 
legs  were  situated  anteriorly  just  above  the  ankles.  Their  area  was 
somewhat  larger  than  that  of  a  silver  dollar ;  a  well-defined  margin 
circumscribed  each  patch,  and  their  surfaces  were  irregularly  eroded 
or  honeycombed  by  small  indolent  ulcers,  having  sharply  defined  over- 
hanging borders,  as  if  punched  out  and  then  undermined.  More  than 
three  months  had  passed  since  the  inception  of  the  disease ;  the  right 
ankle  had  been  attacked  first,  after  some  time  the  left  leg  had  devel- 
oped the  disease.  Though  under  the  treatment  of  an  eminent  specialist, 
no  permanent  improvement  had  been  obtained,  the  hihtory  having 
been  one  of  alternations  of  superficial  healing  and  breaking  down,  and 
slowly  increasing  infiltration.  At  the  outset  she  had  worn  the  usual 
garter  encircling  the  leg  above  the  knee ;  this  was  later  replaced  by 
elastics  that  passed  upward  on  the  outside  of  the  thigh,  to  be  fastened 
at  the  waist.  At  the  points  where  the  greatest  friction  of  these  elastics 
against  the  outside  of  the  thigh  occurred  the  secondary  infiltrated  areas 
had  developed.  There  were  no  varicose  veins  in  either  leg;  there 
was  no  history  of  syphilis.  The  gross  appearances  of  these  various 
diseased  patches  warranted  the  provisional  diagnosis  of  tuberculosis  of 
the  skin,  and  the  oppartunity  which  they  presented  to  make  compara- 
tive tests  of  treatment  was  taken  advantage  of.  In  the  subsequent 
treatment  the  right  leg  patch  was  excised  <?//  f/iasse  by  an  incision 
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which  traversed  apparently  sound  tissue,  both  at  its  edges  and  under- 
neath it.  Subsequent  examination  of  the  part  removed  corroborated 
the  diagnosis,  many  tuberculous  nodules,  pervaded  by  bacilli,  being 
demonstrated  throughout  its  central  portion — especially  in  and  about 
the  ulcerated  points.  Beginning  cheesy  degeneration  appeared  in 
some  of  these  nodules.  The  corium  especially  was  the  seat  of  these 
changes.  The  general  structure  of  the  patch  was  loose  and  oedema- 
tous,  being  infiltrated  with  soft  granulation  tissue.  The  accompany- 
ing plate,  Fig.  i,  shows  the  histological  appearances  presented  by  this 
patch. 

The  first  operative  attack  on  the  disease  was  made  December  10, 

1888,  at  which  time  the  patches  on  the  thighs  were  excised  by  an  oval 
incision.  These  wounds  were  sutured,  primary  union  secured,  and 
these  points  eliminated  from  further  consideration.  The  diseased  area 
on  the  right  leg  was  also  excised,  as  already  stated,  leaving  an  exten- 
sive surface  to  granulate.  This  was  kept  sprinkled  over  with  powdered 
bismuth,  and  protected  by  an  absorbent  pad  until  the  process  of  gran- 
ulation was  well  established  over  its  whole  extent.  This  was  somewhat 
slow  in  being  secured,  but  finally,  at  the  end  of  six  weeks,  January  25, 

1889,  so  firm  and  healthy  a  surface  of  granulations  was  presented  by 
it,  that  I  attempted  to  secure  its  rapid  and  final  healing  by  covering  it 
with  skin  grafts  after  the  method  of  Thiersch.  The  immediate  suc- 
cess of  the  attempt  was  complete,  and  at  the  end  of  a  week  definite 
healing  of  the  whole  sore  seemed  to  have  been  accomplished.  Soon, 
however,  the  new  epithelial  covering  began  to  break  down,  point  after 
point  becoming  necrotic  and  melting  away,  until  at  the  end  of  two 
weeks  more,  bringing  the  history  of  the  case  up  to  February  13,  it  had 
largely  disappeared,  and  an  indolent  ulcer  with  flabby  succulent  gran- 
ulations had  taken  its  place.  It  is  important  to  note  that  at  each 
point  where  the  grafted  skin  first  broke  down,  there  was  found  in  the 
tissues  immediately  underneath  a  little  mass  of  bismuth,  which  had 
evidently  become  covered  in  by  the  granulation  tissue  in  the  earlier 
course  of  the  healing  so  deeply  as  to  escape  removal  by  the  curette 
when  the  surface  was  finally  scraped  for  the  application  of  the  grafts. 
With  the  shrinking  and  condensation  of  the  tissues  after  the  successful 
grafting,  these  had  become  forced  to  the  surface,  and  had  evidently  so 
interfered  with  the  nutrition  of  the  overlying  epithelium  as  to  awaken 
a  new  ulcerative  process. 

The  ulcer  had  now  again  the  gross  appearance  of  tubercular  disease. 
I  nov/  curetted  it  thoroughly,  with  a  view  especially  to  remove  all  re- 
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tained  bismuth  particles.     I  removed  also  a  mass  from  its  substance  of 
sufficient  size  for  the  examination  of  the  pathologist,  Dr.  Hodenpyl, 


Fig.  I. 


Sfciir.n  showing  structure  of  tubercular  ulcer  of  leg.      Removed  from  right   leg  of 
Sarah  H.,  Dec,  lo,  1888. 

a.  Miliary  tubercles.  c.  Pannicula;  adiposus. 

b.  Giant  cells  in  miliary  tubercles.         d.  Corium. 

who  reported  that,  though  it  was  made  up  of  poorly  developed  granu- 
lation tissue,  containing  in  places  giant  and  epithelial  cells,  and  some 
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aggregated  masses  of  cells  resembling  tubercle  tissue,  repeated  exam- 
inations for  bacilli  gave  negative  results.  The  accompanying  plate, 
Fig.  2,  shows  the  histological  features  of  this  section,  A  boracic  acid 
ointment,  with  occasional  stimulation  by  nitrate  of  silver,  was  ordered 
in  the  further  treatment  of  the  sore.  At  the  end  of  another  three 
weeks  a  steady  but  slow  healing  from  the  edges  has  been  going  on, 
but  the  process  is  tedious.  The  patient  is  unwilling  to  submit  to  any 
further  curetting  or  other  operative  procedure.  Up  to  this  time,  a 
period  of  three  months,  no  iodoform  has  been  used  upon  this  ulcer. 
It  is  now  resorted  to,  March  7,  by  powdering  it  upon  the  granulating 
surface,  and  using  an  absorbent  pad  as  a  covering  to  the  sore.  After 
the  lapse  of  six  weeks  more,  when  last  examined,  this  sore  is  covered 
in  over  about  two-thirds  of  its  extent  with  a  firm  cicatrix,  there  still 
remaining  a  good-sized,  somewhat  indolent  granulating  surface. 

The  ulcer  upon  the  left  leg  was  thoroughly  curetted,  December  10, 
1888,  at  the  same  sitting  with  the  excision  of  its  fellow  on  the  right 
leg.  The  curetted  surface  was  then  sprinkled  with  iodoform  and 
covered  by  an  absorbent  pad.  Its  further  history  is  uneventful.  -The 
same  method  of  dressing  it  was  continued,  the  pads  being  changed 
and  the  sprinkling  with  iodoform  being  repeated  every  five  or  seven 
days.  It  rapidly  healed  by  the  extension  of  a  soft,  firm,  cuticular 
covering  from  its  margins.  On  the  25  th  of  January,  while  the  patient 
was  anaesthetized  for  the  purpose  of  grafting  the  ulcer  on  the  other 
leg,  I  took  advantage  of  the  opportunity  to  excise  a  wedge-shaped 
piece  from  the  centre  of  the  previously  diseased  area  in  the  left  leg, 
and  submitted  it  to  the  pathologist  for  examination,  who  reported  that 
it  had  the  usual  characteristics  of  forming  cicatricial  tissue,  and  was 
free  from  any  evidence  of  tuberculosis.  Recent  examination  of  the 
site  of  this  ulcer  showed  a  firm,  soft  natural  skin  to  have  been  re- 
formed, presenting  but  slight  traces  of  the  former  existence  of  any 
disease. 

The  difiference  in  the  course  of  these  two  ulcers  was  so  marked 
that  it  could  not  escape  the  observation  of  even  the  most  casual 
observer.  The  question  as  to  the  cause  of  this  difference  is  sin- 
gularly free  from  difficulty.  The  hygienic  and  constitutional 
and  local  conditions  of  these  ulcers  were  the  same  for  each, 
and  unusually  good  for  both.  Both  were  treated  at  the  same 
time  and  by  the  same  surgeon.     The  difference  in  their  course 
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is  unmistakably  due  to  the  difference  in  the  treatment  pursued. 
In  this  case  certainly  a  most  favorable  influence  upon  the  tu- 
bercular process  was  exerted  by  the  iodoform  applications.    At- 
tention should  not  fail  to  be  given,  however,  to  the  accessories 
of  its  employment.      The  grossly  affected  tubercular  tissues 
were  scraped  away.     By  this  proceeding,  the  softer,  more  super- 
ficial layers  only  are  removed,  for  no  complete  and  radical  re- 
moval of  all  infected  tissue  can  be  thus  accomplished.     What  is 
to  be  done  is  to  open  up  the  deeper  spaces  and  tissues,  so  that 
they  are  readily  permeated  by  the  substances  used  for  the  dress- 
ings.   I  have  in  other  cases  repeatedly  secured  perfect  and  rapid 
healing -by  thoroughly  cauterizing  with  the  actual  cauter)'  the 
surface  left  by  the  curetting,  and  then  applying  a  simple  emollient 
salve.     By  the  cautery  the  outlying  infected  tissue  is  destroyed 
and  recurrence  of  the  disease  is  guarded  against.     Although  by 
the  curette  alone  no  assurance  of  complete  extirpation  can  be 
secured,  it  still  does  aid  materially  in  enabling  the  iodoform  to 
be  brought   into  immediate  contact  with    the    outlying    loose 
tissues  into  which  bacilli    may   have   penetrated    without   yet 
having  had  time  to  provoke  the  development  around  them  of 
proper  tubercular  tissue.     The  results  obtained  in  the  case  de- 
tailed above  apparently  demonstrate  a  marked  anti-tubercular 
effect  from  iodoform.     The  culture  and  inoculation  experiments 
of  Rovsing,  DeRuyter,   Neisser,  and    others  are   sufficient  to 
show  that  this  effect  is  not  a  direct  one.     But  it   matters  not 
whether  this  effect  is  a  direct  or  an  indirect  one,  if  only  a  suffi- 
ciently extended  and  carefully  guarded   series  of  clinical  tests 
can  be  made  to  demonstrate  beyond  a  peradventure  that  the 
further  activity  of  the  bacilli  of  tuberculosis  can  be  inhibited 
and  the  rapid  restoration  to  a  normal  state  upon  the  part  of  in- 
fected tissues  can  be  secured  by  the  proper  use  of  iodoform, 
then  no  surgeon  will  refuse  it  a  place  among  his  resources  as 
a  most  invaluable  anti-tubercular  agent. 
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DISCUSSION. 


Dr.  Theo.  a.  McGraw,  of  Detroit,  Mich. 

Five  or  six  years  ago,  I  operated  on  a  woman  for  excision  of  a 
tumor,  and  filled  the  wound  pretty  thoroughly  with  iodoform.  The 
next  day  she  began  to  show  symptoms  of  hallucinations  and  of  fear, 
which  have  been  described  as  resulting  from  the  use  of  iodoform. 
There  was  no  rise  in  temperature,  and  the  pulse  was  rapid  and  weak. 
I  at  once  changed  the  character  of  the  dressing,  but  the  condition  con- 
tinued for  nearly  three  days.     Then  the  patient  began  to  improve. 

The  poisoning  in  these  cases  has  been  attributed  to  free  iodine.  If 
this  is  the  case,  why  is  it  that  we  do  not  have  similar  symptoms  where 
iodine  has  been  given  in  large  doses  for  a  long  time  ? 

Dr.  John  Homans,  of  Boston. 

I  have  had  one  case  of  iodoform  poisoning.  The  case  belonged  to 
a  class  where  this  is  most  likely  to  occur.  It  was  a  case  of  fracture 
of  both  bones  of  the  leg  which  had  been  wired.  The  bones  had 
united  and  the  wires  had  been  removed,  leaving  a  healthy  granulating 
surface.  The  man  was  doing  well,  when  I  took  the  place  of  one  of 
my  predecessors.  After  a  few  weeks,  I  noticed  that  he  was  getting 
thinner  and  thinner,  that  the  pulse  was  rapid  and  feeble,  and  that  he 
had  hallucinations.  I  was  puzzled  to  explain  this  condition,  until  I 
read  an  article  by  Dr.  E.  G.  Cutler  on  iodoform  poisoning.  Dr. 
Cutler,  one  of  the  visiting  physicians  of  the  Massachusetts  General 
Hospital,  saw  the  man  with  me  ;  we  removed  the  dressings,  which 
had  not  been  disturbed  for  some  weeks.  Iodoform  had  been  freely 
applied,  and  the  granulating  surface  was  extremely  healthy  and  was 
healing.  The  wound  was  washed  clean,  and  the  man  was  put  on  the 
use  of  potash.  In  the  course  of  a  week  or  two  the  mental  condition 
became  normal,  and  in  a  short  time  the  patient  gained  flesh  and  strength, 
and  recovered  perfectly.  In  these  chronic  granulating  surfaces  we  must 
not  apply  iodoform  too  freely.  You  may  dust  over  a  recent  wound 
that  has  been  sewn  together  with  impunity,  but  these  chronic  granu- 
lating surfaces,  if  covered  freely  with  iodoform  and  left  alone  for  two 
or  three  weeks,  may  give  trouble.  In  this  case  there  was  a  considerable 
quantity  of  iodine  in  the  urine.     This  is  a  constant  condition  in  these 


ANTI-TUBERCULAR    POWER    OF    IODOFORM.  95 

cases,  I  believe.  After  the  use  of  the  iodoform  is  stopped,  the  mental 
condition  may  clear  up  for  a  time,  and  then  there  may  be  little  re- 
lapses, due,  I  believe,  to  the  retention  of  the  iodine  in  some  portiors 
of  the  brain,  and  then  a  little  ebullition  from  time  to  time.  I  believe 
that  iodoform  poisoning  is  seldom,  if  ever,  produced  by  the  use  of 
the  iodoform  gauze. 

Dr.  J.  Ewix(;  Mears,  of  Philadelphia. 

It  has  been  my  custom  in  operations  on  the  jaws,  to  pack  the 
cavity  immediately  with  iodoform  gauze.  In  one  instance  I  used  the 
packing  for  a  period  of  two  and  a  half  months.  I  have  been  surprised 
at  the  exemption  from  symptoms  of  iodoform  poisoning.  I,  of  course, 
use  the  gauze  in  its  weakest  strength,  seven  per  cent. 

I  can  recall  one  instance,  reported  by  a  German  surgeon,  in  which 
it  was  reported  that  iodoform  poisoning  was  caused  by  the  use  of  the 
gauze  in  the  abdominal  civity. 

Dr.  J.  E.  Michael,  of  Baltimore. 

It  is  difficult  to  speak  on  the  subject  of  iodoform  poisoning,  for  it  is 
difficult  to  make  out  what  the  symptoms  of  iodoform  poisoning  are. 
I  have  had  two  cases  in  which  I  attributed  the  condition  present  to 
iodoform.  The  first  case  was  one  of  excision  of  the  breast.  This  was 
eight  or  nine  years  ago,  when  I  was  using  iodoform  almost  exclusively 
as  a  dressing.  For  the  first  four  or  five  days  the  progress  was  satisfac- 
tory. The  patient  then  developed  rapidity  of  pulse,  wiih  hallucina- 
tions and  other  symptoms  suggestive  of  iodoform  poisoning.  Careful 
examination  of  the  wound  showed  it  to  be  in  excellent  condition. 
The  iodoform  still  remained  in  considerable  quantity.  I  directed 
the  assistant  to  wash  the  wound  thoroughly  and  change  the  dressing, 
substituting  a  carbolized  dressing  for  the  iodoform.  The  patient  con^ 
tinned  to  grow  worse,  and  died  the  next  day.  I  found  out  afterward 
that  the  assistant  had  not  carried  out  my  instructions,  and  instead  of 
changing  the  dressing  had  reapplied  iodoform." 

The  second  case  happened  four  years  after  an  amputation  in  the 
upper  third  of  the  thigh  in  a  man,  fifty  years  of  age.  The  opera- 
tion was  done  for  osteo-sarcomi  of  the  lower  end  of  the  femur. 
The  wound  was  dressed  with  iodoform,  applied  freely,  and  for  the 
first  six  or  seven  days  the  progress  was  perfectly  satisfactory.  On  the 
eighth  day  there  suddenly  developed  acute  maniacal  symptoms,  with 


g6  DISCUSSION. 

high  temperature  and  rapid  pulse.  I  found  nothing  apparently  wrong 
with  the  wound,  which  had  nearly  healed  by  first  intention.  In  that 
case  I  superintended  the  dressing  myself,  removing  every  trace  of 
iodoform  and  applying  a  carbolized  dressing.  In  forty-eight  hours 
the  man  had  returned  to  his  natural  condition,  and  there  was  no 
further  development  of  unpleasant  symptoms. 

I  have  had,  in  one  or  two  instances  where  iodoform  was  applied 
to  large  granular  surfaces,  especially  in  old  people,  transient  symp- 
toms of  iodoform  poisoning,  as  shown  by  rapidity  of  pulse  and  hal- 
lucinations. These  have  passed  away  on  careful  washing  and  the 
substitution  of  another  dressing.  I  do  not  feel  at  all  competent  to 
say  what  are  the  classical  symptoms  of  iodoform  poisoning.  There 
IS,  I  think,  always  rapidity  of  pulse,  and  often  hallucinations.  There 
is  sometimes  elevation  of  temperature,  but  how  we  are  to  distinguish 
some  of  these  cases  from  certain  forms  of  septicaemia,  is  something 
about  which  I  do  not  think  we  can  speak  with  definiteness. 

I  think  that  iodine  is  not  infrequently  found  in  the  urine  where 
iodoform  has  been  used,  even  where  there  are  no  signs  of  poisoning. 


DIGITAL  DIVULSION  OF  THE  PYLORUS  FOR 
CICATRiaAL  STENOSIS. 


By  J.  M.  BARTON,  M.D.. 

SURGEON    TO    THE    JEFFERSON    MEDICAL   COLLEGE    HOSFITAL. 
OF  PHIIJ^DELPHIA. 


Digital  divulsion  of  the  pylorus  for  cicatricial  stenosis,  as 
first  performed  by  Prof  Loreta,  of  Bologna,  Italy,  in  1882,  has 
scarcely  received  the  attention  which  I  think  it  deserves  any- 
where except  in  Italy. 

The  mortality,  from  the  twenty-five  operations  which  I  have 
succeeded  in  collecting,  is  not  great  when  we  consider  that  every 
successful  case  is  a  patient  rescued  from  certain  and  by  no 
means  distant  death,  and  this  mortality  is  already  decreasing. 
When  searching  the  journals  for  records  of  such  operations,  I 
found  the  reports  of  the  presentation  of  many  specimens  of 
cicatricial  stenosis  of  the  pylorus,  to  various  pathological  socie- 
ties, showing  that  the  cases  in  which  this  operation  would  be  of 
service  are  not  so  very  rare. 

My  own  experience  has  been  limited  to  two  operations.  Even 
the  first,  though  it  proved  fatal  on  the  fourth  day,  encouraged 
me  to  operate  again,  as  I  was  fully  satisfied  that  had  it  been 
performed  earlier,  when  the  patient  was  stronger,  there  was  no 
reason  why  it  should  not  htve  been  successful. 

The  second  case  has  the  following  history  : 

Mrs.  Y.,  aged  forty-eight  years,  a  patient  of  Dr.  Adams,  of  Vineland, 
N.  J.,  was  first  seen  by  me  at  her  home  near  Vineland  in  December, 
1888.  For  convenience  of  study  and  operation  I  admitted  her  to 
Jefferson  College  Hospital  in  January,  1889. 

During  1884,  1885,  and  1886  she  had  suffered  from  gastric  ulcer. 
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She  had  pain  and  vomiting  immediately  after  eating — the  vomiting 
occurring  as  often  as  six  times  in  the  twenty-four  hours.  She  lost 
greatly  in  weight  and  had  two  severe  hemorrhages.  In  1887  all  the 
symptoms  left  her,  and  for  the  greater  part  of  the  year  she  enjoyed 
excellent  health,  weighing  in  January,  1888,  one  hundred  and  forty- 
three  pounds,  which  was  more  than  she  had  ever  weighed  in  all  her 
life. 

During  1888  she  became  very  ill,  with  symptoms  of  pyloric  obstruc- 
tion and  lost  flesh  rapidly,  weighing,  after  her  admission  to  the  hos- 
pital in  January,  1889,  only  ninety-three  and  a  half  pounds.  She 
then  vomited  but  once  in  twenty-four  or  forty-eight  hours.  This 
occurred  when  she  laid  down  at  night  and  was  not  accompanied  by 
nausea ;  it  was  usually  from  one  and  a  half  to  two  quarts  in  quantity 
and  measured  nearly,  and  sometimes  quite  as  much,  as  all  the  nourish- 
ment taken  since  the  preceding  act  of  vomiting  twenty-four  hours 
before.  Many  articles  taken  during  the  day  could  be  recognized ; 
indeed,  she  stated  that  she  had  occasionally  been  able  to  recognize 
articles  eaten  as  long  as  two  weeks  before. 

As  she  took  her  meals  she  felt  her  stomach  becoming  more  and  more 
distended  and  when  she  laid  down  at  night  gravity  brought  the  con- 
tents of  her  stomach  into  her  throat  and  they  were  then  vomited. 
Her  bowels  were  obstinately  constipated,  acting  but  once  in  twelve  or 
fourteen  days,  and  then  only  after  frequently  repeated  large  injections, 
purgatives  administered  by  the  mouth  producing  no  effect. 

She  had  lately  been  able,  occasionally,  to  feel  a  small  tumor  about  the 
size  of  a  hazel-nut,  two  inches  to  the  right  of  the  umbilicus  and  situated 
quite  deeply.  Her  stomach  was  greatly  enlarged — distended  by  the 
carbonic  acid  gas  developed  from  half  of  a  soda  powder — it  reached  as 
low  as  the  umbilicus  and  as  far  as  the  small  tumor,  though  we  couid 
not  say  that  the  tumor  was  connected  with  the  stomach. 

The  vomited  matters  separated  themselves  into  the  usual  three  layers, 
the  middle  one  being  quite  clear;  they  were  nearly  free  from  undi- 
gested food  and  not  offensive.  Free  hydrochloric  acid,  though 
searched  for,  was  not  found. 

The  operation  was  performed  in  the  presence  of  the  class  of  Jefferson 
Medical  College  on  February  16,  1889.  The  abdomen  of  the  patient 
had  been  prepared  the  d.iy  before,  the  mercurial  dressing  being  still  on 
when  she  was  brought  into  the  amphitheatre  for  operation.  Her  stomach 
had  been  washed  out  on  the  morning  of  the  operation  with  a  solution 
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of  biborate  of  soda ;  this  had  been  repeated  until  the  fluid  returned 
quite  clear. 

Chloroform  was  used  as  the  anaesthetic  in  preference  to  ether,  as 
being  less  apt  to  be  followed  by  vomiting. 

The  hands  and  instruments  having  been  prepared  with  antiseptic 
solutions  I  made  a  median  incision  through  the  skin,  about  four  inches 


long,  terminating  at  the  umbilicus.  The  peritoneal  incision  was, 
however,  only  three  inches  in  length ;  there  was  but  little  bleeding 
and  it  was  readily  controlled  by  clamp  forceps. 

The  dilated  stomach  was  found  directly  beneath  the  incision.  The 
juncture  of  the  stomach  and  duodenum,  even  from  the  outside,  was 
markedly  contracted  and  irregular  on  its  surface;  there  were  no  adhe- 
sions and  no  tumor  there ;  the  tumor  was  found  to  be  a  hard  scybalous 
mass  in  the  ascending  colon,  which  also  contained  quite  a  number  of 
smaller  masses  of  hardened  feces. 
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As  the  wall  of  the  stomach,  three  inches  from  the  pylorus,  felt  quite 
healthy  I  folded  it  transversely,  midAvay  between  the  greater  and  lesser 
curvatures,  and  with  a  pair  of  sharp  scissors  made  an  incision  between 
one  and  a  half  and  two  inches  in  length ;  there  was  no  bleeding  requir- 
ing any  attention. 

I  introduced  my  index  finger  through  this  incision  and  felt  the 
pylorus  contracted  to  about  the  size  of  a  No.  lo  French  catheter;  its 
margins  were  quite  hard  and  fibrous. 

As  the  finger  would  not  enter,  the  blades  of  a  small  uterine  dilator 
were  passed  through  the  wound  in  the  stomach,  and  guided  by  the 
finger  were  introduced  into  the  pylorus,  which  was  then  readily  dilated 
until  it  admitted  the  index  finger ;  with  the  aid  of  a  pair  of  oesophageal 
forceps  it  was  still  further  dilated  until  both  the  middle  and  index 
fingers  were  admitted;  the  two  fingers  were  then  separated  about 
half  an  inch,  when  I  ceased  dilating,  feeling  that  further  efiFort  would 
probably  rupture  the  mucous  membrane.  This  dilatation  gave  a  cir- 
cumference to  the  pylorus  of  four  and  a  half  inches. 

The  mucous  membrane  of  the  wound  in  the  stomach  was  brought 
together  by  a  continuous  silk  suture  and  the  serous  coat  by  a  continuous 
Lembert  suture,  also  of  fine  silk,  carried  in  an  ordinary  sewing  needle. 
This  suture  was  introduced  deeply  into  the  muscular  coat  in  order  to 
obtain  a  firm  hold ;  even  then  it  tore  out  at  one  or  two  points,  requir- 
ing an  interrupted  suture  to  be  used  at  those  places. 

When  the  finger  was  first  introduced  into  the  stomach  it  caused 
some  retching,  forcing  most  of  the  stomach  out  of  the  wound,  where 
it  was  permitted  to  remain  during  the  subsequent  manipulations.  After 
the  wound  in  the  stomach  was  closed,  that  organ  was  carefully  sponged 
and  restored  to  the  abdominal  cavity.  The  abdominal  wound  was 
then  closed  in  the  usual  manner, 

I  am  indebted  to  Dr,  Callender,  the  resident  physician,  for  the  fol- 
lowing history  of  the  after-treatment  of  the  case  and  also  for  the 
personal  care  and  attention  which  he  gave  the  patient.  She  vomited 
about  four  ounces  of  blood  half  an  hour  after  the  operation  ;  she  had 
no  pain  and  was  not  greatly  shocked.  She  was  nourished  by  the  fol- 
lowing enema  given  every  six  hours  : 

Valentine's  meat-juice  two  drachms,  half  of  an  egg,  pepsin  ten 
grains,  tr.  opii  five  drops,  and  enough  milk  to  make  two  ounces, 

ijth.  Enema  continued.  She  took  ice  into  the  mouth,  but  did  not 
swallow  the  water.     No  morphia  was  given. 

i8th.  Enrma  same  as  lyih. 
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igth.  Same  as  i8th. 

2oth.  Enema  continued.  At  i  p.m.  one  drachm  of  milk  was  given 
by  the  mouth,  at  2  p.m.  three  drachms,  and  at  4,  6,  8,  and  10  P.m. 
half  an  ounce  of  milk. 

2ist.  The  bowel  became  irritable  and  would  not  retain  the  nourish- 
ing enema.  A  drachm  of  a  weak  solution  of  cocaine  was  thrown  into 
the  bowel  seven  or  eight  minutes  before  each  enema  ;  this  allayed  the 
irritation.  She  took  by  the  mouth  half  an  ounce  of  milk  every  three 
hours  during  the  night  and  every  two  hours  during  the  day. 

22d.  The  quantity  of  meat-juice  was  increased  to  half  an  ounce. 
The  enemas  were  given  but  twice  in  the  twenty-four  hours.  Six  hours 
after  each  enema  a  food  suppository  was  inserted.  By  the  mouth  she 
took  alternately  two  ounces  of  milk  and  two  ounces  of  beef-tea  every 
two  hours. 

23(i.  Bowel  washed  out  by  enema  of  soap-suds.  As  the  suppositories 
were  found  unabsorbed,  their  administration  was  discontirfued,  and  the 
enemas  were  given  every  six  hours,  preceded  by  cocaine  as  before. 
The  beef-tea  and  milk  were  given  as  yesterday. 

24th.  The  bowel  becoming  irritable,  the  enemas  were  stopped.  Milk 
and  beef-tea  two  ounces  every  two  hours.  Egg-nog  morning  and  even- 
ing.    Most  of  the  stitches  removed. 

25ih.  Bowels  moved  freely  by  enema.  Twenty  ounces  of  milk,  six- 
teen ounces  of  beef-tea,  four  ounces  of  chicken  broth,  and  two  egg- 
nogs  were  taken  during  the  day.     Remainder  of  stitches  removed. 

26th.  Nourishment  as  yesterday. 

27th.  Bowels  moved  by  enema  of  glycerine.  Nourishment  as  yester- 
day and  a  small  piece  of  chicken. 

28th.  Sixteen  ounces  of  milk,  sixteen  ounces  of  beef-tea,  oyster 
broth,  egg-nog. 

March  i.  Bowels  moved  by  glycerine  enema.  Milk,  beef-tea, 
oyster  broth,  egg-nog.  A  small  quantity  of  chicken  and  a  few  oysters 
were  given. 

2d.  Diet  continued. 

jd.  Milk  toast,  coffee  and  poached  egg  for  dinner,  twenty  ounces  of 
milk,  twenty  ounces  of  beeftea,  oyster  and  barley  broth  and  egg-nog. 

4th.  Same  diet  in  same  quantities. 

^th.  Same  diet  in  same  quantities. 

6th.  Quantity  of  food  slightly  reduced,  as  an  attack  of  indigestion 
was  feared.  The  patient  would  have  preferred  the  larger  amount.  SRe 
was  constantly  hungry. 
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7th.  Was  out  of  bed  to-day  for  an  hour  and  a  half. 

8th.  Chicken,  rice,  coffee,  and  liquid  nourishment. 

loth.  Eggs,  lamb  chops,  bated  potatoes,  and  liquid  nourishment. 
In  most  of  her  passages  very  hard,  small  scybala  were  found.  They 
were  probably  in  the  colon  before  the  operation. 

14th.  Patient  placed  upon  house  diet  with  some  extra  food. 

Her  weight  on  February  8,  before  the  operation,  was  ninety-three 
and  a  half  pounds.  On  March  25th  it  was  one  hundred  and  ten 
pounds,  on  April  15th  one  hundred  and  eighteen  pounds,  and  on 
April  27th  it  was  one  hundred  and  twenty-two  pounds.  She  was  able 
to  leave  the  Hospital  April  loth.  At  no  time  was  her  temperature 
over  99°  or  under  98°  F.  She  had  no  pain  at  any  time  and  required 
no  anodynes. 

I  have  succeeded  in  collecting  twenty-five  published  opera- 
tions which  I  have  placed  in  the  accompanying  list.  Many  of 
these  are  by  Prof.  Loreta.  I  had  hoped  to  have  obtained  the 
results  of  all  his  cases;  but  Dr.  Perruzzi,  his  chief  assistant, 
replies  to  a  letter  of  inquiry,  "that  the  professor  has  performed 
in  all  about  thirty  operations  and  that  at  least  six  more  have 
been  performed  by  other  Italian  surgeons,  and  they  were  all 
successful  when  the  diagnosis  was  correct."  This  would  bring 
the  total  number  of  operations  performed  to  about  forty-three. 

The  twenty-five  operations  included  in  my  list  were  performed 
upon  twenty-four  patients,  one  patient  having  been  operated 
upon  twice,  successfully,  by  Prof.  Loreta.  From  the  twenty-five 
operations  there  were  fifteen  recoveries  and  ten  deaths,  making 
a  mortality  rate  of  forty  per  cent. 

Two  operations,  both  successful,  were  performed  in  England, 
five  in  America,  with  three  deaths,  but  none  in  France  or  Ger- 
many, though  in  the  journals  of  these  two  countries  many  of 
the  Italian  cases  appear  in  full. 

Three  operations  were  attempted  in  Germany,  one  ending  in 
resection,  one  in  partial  resection  and  partial  dilatation  (i), 
while  the  third  was  completed  by  a  successful  plastic  opera- 
tion (2). 

In  France  the  pylorus  was  dilated  for  cancer;  a  fistulous  orifice 
was  left  through  which  it  was  kept  dilated  by  a  bougie  intro- 
duced every  third  day.    The  jjaticnt  died  on  the  twelfth  day  (3). 
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Of  the  ten  deaths  from  the  twenty-five  operations  included  in 
my  table,  six  were  due  to  shock,  two  to  hemorrhage,  one  to 
tetanus,  and  one  to  suppression  of  urine. 

The  large  mortality  from  shock,  from  an  abdominal  section 
lasting  from  half  an  hour  to  an  hour,  is  probably  due  to  the  fact 
that  in  this,  as  in  most  new  surgical  procedures,  the  operation  is 
postponed  too  long. 

The  mortality  is  already  decreasing;  of  the  first  twelve  cases 
reported  six  recovered  and  six  died,  while  of  the  last  twelve 
nine  recovered  and  but  three  died.  This  mortality  can,  perhaps, 
still  be  lessened  by  earlier  diagnosis  and  operation,  and  by  such 
methods  of  operation  as  are  most  quickly  performed  and  accom- 
panied by  the  minimum  loss  of  blood. 

Diagnosis. — The  diagnosis  can  be  conveniently  divided  into 
two  parts.  First,  to  determine  the  existence  of  pyloric  obstruc- 
tion; and  second,  to  differentiate  between  the  obstruction  caused 
by  cancer  and  that  caused  by  cicatricial  stenosis. 

But  few  of  the  reported  cases  have  such  a  typical  history  as 
the  one  of  my  own  I  have  just  read;  the  co-existence  of  dys- 
peptic symptoms,  or  of  some  still  open  ulcers,  complicating  the 
diagnosis  in  most  of  the  cases. 

From  a  study  of  these  cases,  I  would  regard  as  of  little  value 
some  of  the  symptoms  upon  which  much  stress  has  been  laid. 
The  material  vomited  in  some  cases  consisted  of  partly  digested 
food,  in  some  it  was  wholly  undigested  and  offensive,  while  in 
others  it  consisted  of  well-elaborated  chyme. 

The  character  of  this  material  indicates  the  health  and  physio- 
logical activity  of  the  stomach,  but  throws  but  little  light  upon 
the  condition  of  the  pylorus.  In  dilatation  of  the  stomach  due 
to  mechanical  obstruction,  the  glands  of  the  stomach  are  not 
necessarily  affected,  and  perfect  digestion  may  go  on  (4). 

In  some  of  the  cases  sarcina;  were  present,  but  in  many  they 
were  absent;  the  same  maybe  said  of  starch  granules,  of  needles 
of  the  fatty  acids,  of  free  hydrochloric  acid,  of  the  symptom  of 
pain  on  percussion,  of  pain  and  burning  on  taking  food,  and  of 
the  other  dyspeptic  symj)toms  which  usually  have  existed,  in 
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most  of  these  cases,  for  many  years  before  the  symptoms  of 
obstruction  occurred. 

The  vomiting  of  blood  is  often  quite  a  recent  symptom  (5), 
and  probably  indicates  the  existence  of  some  unhealed  ulcer- 
The  vomiting  is  rarely  typical;  it  often  occurs  four  or  five  times 
a  day  and  quite  often  immediately  after  taking  food  (6).  and 
some  patients  are  unable  to  take  any  food  whatever  by  the 
mouth  (7). 

The  following  symptoms  I  would  consider  of  value: 

1.  A  greatly  dilated  stomach. 

2.  The  vomiting  of  from-  one  to  two  quarts  of  material  at  one 
time. 

3.  When  in  the  matters  vomited  articles  are  recognized  that 
have  been  taken  many  hours,  days,  or  weeks  before.  In  one  case 
two  prune-stones  were  found  which  had  been  swallowed  two 
years  before  (8). 

4.  When  the  act  of  vomiting  is  performed  with  great  ease, 
without  nausea,  and  the  appetite  is  good  immediately  after. 

5.  Obstinate  constipation. 

6.  The  non-effect  of  ordinary  purgatives,  as  they  do  not  pass 
the  pylorus. 

7.  A  preceding  history  of  gastric  ulcer  of  several  years'  dura- 
tion and  temporary  improvement,  followed  by  simple  obstructive 
vomiting  of  well-elaborated  chyme  many  hours  after  taking 
food.  This  typical  history  occurred  but  twice  among  the 
twenty-four  patients. 

Where  the  symptoms  are  obscured  by  co-existing  disease  of 
the  stomach  great  reliance  may  be  placed  upon  the  detection 
of  a  decidedly  enlarged  stomach,  as  this  condition  is  very  rare 
except  from  mechanical  obstruction  of  the  pylorus  (9).  In 
one  of  the  cases  the  stomach  reached  to  within  two  inches  of 
the  symphysis  pubis  (10),  and  in  most  of  them  it  reached  below 
the  umbilicus. 

This  dilated  condition  of  the  stomach  may  be  suspected  when 
large  quantities  of  material  are  vomited  at  one  time,  and  can  be 
accurately  determined  by  distending  the  stomach  with  carbonic 
acid  gas  developed  from  bicarbonate  of  soda  and  tartaric  acid 
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introduced  separately,  or  by  pumping  water  in  and  out  of  the 
stomach  and  measuring  it. 

Medical  treatment  may  relieve  some  of  the  complicating 
symptoms  and  those  left  may  then  be  typical  of  obstruction. 

The  obstruction  may  be  due  to  the  presence  of  a  malignant 
growth  or  to  cicatricial  stenosis ;  there  are  a  few  cases  due  to 
other  causes,  but  they  are  very  rare  (i  i). 

The  mere  presence  of  a  tumor  is  almost  without  value  in 
making  the  differential  diagnosis  between  cancer  and  stenosis. 

In  the  twenty-four  reported  cases  a  tumor  was  present  in 
seven,  absent  in  four,  and  not  noted  in  thirteen. 

Prof  Tyson  has  called  attention  to  the  fact  that  cancerous 
growths  usually  drag  the  pylorus  several  inches  below  its 
normal  position  (12). 

The  tumor  found  in  stricture  of  the  pylorus  is  produced  by 
the  original  ulcer  penetrating  the  mucous  membrane,  causing 
peritoneal  inflammation  and  adhesion  to  the  omentum  and  to 
the  surrounding  structures.  This  would  fasten  the  pyloric 
extremity  of  the  stomach  before  the  ulcer  had  healed,  and  of 
course  long  before  the  contraction  of  the  pylorus  and  the  sub- 
sequent dilatation  of  the  stomach  took  place;  we  would  there- 
fore expect  the  non-malignant  tumor  to  be  higher  in  the 
abdomen  than  the  malignant  one. 

A  rapidly  growing,  well-defined,  nodular  tumor,  low  down  in 
the  abdomen,  is  probably  malignant. 

A  poorly  defined  tumor,  not  increasing  under  observation, 
high  up  in  the  abdominal  cavity,  is  probably  non-malignant. 

The  average  duration  of  cancer  of  the  pylorus,  according  to 
Brinton,  is  one  year;  the  maximum  duration,  according  to  Bartho- 
low,  is  three  years.  In  the  above  table  the  average  duration  of 
stomach  symptoms  in  the  thirteen  cases  in  which  it  is  given  is 
over  eleven  years. 

In  cancer  bleeding  is  frequent  though  rarely  profuse.  In  ulcer 
it  is  much  less  frequent,  but  it  is  usually  a  decided  hemorrhage 
when  it  does  occur. 

Fragments  of  a  malignant  growth  may  occasionally  be  found 
in  the  matters  ejected  from  the  stomach. 
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The  history  of  a  temporary  improvement  is  against  the 
disease  being  malignant. 

The  presence  of  secondary  growths,  of  hectic,  of  the  cancer- 
ous cachexia  and  of  diarrhoea,  mark  the  later  stages  of  a  mahg- 
nant  growth. 

In  the  latter  stages  of  cancer  the  obstruction  is  often  removed 
by  ulceration  of  the  growth,  obstructive  vomiting  ceases  and 
diarrhoea  occurs  from  the  irritation  caused  by  the  discharge 
from  the  ulcerated  surface.  In  the  latter  stages  of  ulcer  the 
stenosis  increases  and  the  constipation  is  more  obstinate. 

The  Abdominal  Incision. — In  all  of  the  reported  operations 
but  two  methods  of  opening  the  abdomen  have  been  used. 

One  by  an  incision  running  from  one  inch  below  the  ensiform 
cartilage  to  the  extremity  of  the  ninth  rib  on  the  right  side,  a 
distance  of  about  six  inches.  The  other  being  by  an  incision 
in  the  median  line,  between  the  ensiform  cartilage  and  the 
umbilicus  and  from  three  to  six  inches  in  length. 

The  first  method  was  used  by  Loreta  in  his  earlier  cases, 
though  he  now  uses  the  median  incision  exclusively.  Of  the 
two,  the  median  is  the  better,  as  there  is  much  less  bleeding  and 
it  takes  much  less  time.  In  my  last  case,  though  the  incision 
through  the  skin  was  four  inches  in  length,  the  peritoneum  was 
only  opened  for  three  inches.  This  I  found  gave  quite  sufficient 
room. 

The  stomach  wound  should  be  far  enough  from  the  pylorus 
to  be  in  healthy  tissue;  this  may  lessen  the  bleeding,  which  in 
several  of  the  cases  was  reported  as  terrific,  requiring  the  use  of 
T  forceps  and  of  ligatures.  If  some  inches  from  the  pylorus,  it 
will  be  outside  of  the  zone  of  inflammation  following  the  stretch- 
ing. This  distance  will  not  interfere  with  the  manipulations  in 
the  pylorus,  as  the  stomach  walls  are  quite  pliable. 

Stretching  the  Pylorus. — Loreta  states  in  the  report  of  one 
of  his  cases,  that  he  placed  his  two  index  fingers  in  the  pylorus 
and  separated  them  three  inches.  Dr.  Harris,  who  reports  this 
case  for  The  Medical  News,  regards  this  statement  as  a  clerical 
error,  but  in  the  report  of  some  subsequent  cases  Loreta  repeats 
the  statement. 
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In  experimenting  upon  the  recent  cadaver  I  found  that  when 
I  separated  my  fingers  more  than  an  inch  the  mucous  membrane 
ruptured.  Dr.  McBurney,  of  New  York,  lost  one  of  his  cases 
from  hemorrhage,  from  a  rupture  of  the  mucous  membrane 
produced  while  stretching  the  pylorus  to  a  long  diameter  of 
three  inches. 

In  my  last  case  I  introduced  the  index  and  middle  fingers  and 
separated  them  about  half  an  inch.  I  felt  that  this  was  all  the 
parts  would  bear.  This  gave  a  circumference  of  four  and  a  half 
inches.  None  of  the  successful  English  or  American  cases  have 
been  dilated  to  any  greater  extent.  One  of  these  cases  was  still 
in  good  health  nearly  two  years  after  the  operation. 

Closing  the  Stomach  Wound, — In  the  twenty-five  reported 
operations,  the  stomach  wound  has  been  closed  in  every  possi- 
ble way :  by  Gely's  suture,  by  the  suture  of  Appolito,  by  the 
interrupted  Lembert  suture,  by  continuous  Lembert  suture,  by 
catgut,  by  silk,  by  sewing  the  mucous  membrane  with  silk  and 
the  peritoneum  with  catgut,  by  sewing  the  mucous  membrane 
with  catgut  and  the  peritoneum  with  silk  and  by  various  com- 
pound sutures;  they  all  did  well;  the  stitches  did  not  give  way 
in  a  single  case,  in  none  was  there  the  slightest  leakage,  none  suf- 
fered from  peritonitis  and  in  none  was  the  stomach  wound  the 
cause  of  death, 

Peruzzi  writes,  that  Prof  Loreta  has  never  had  any  trouble 
whatever  from  the  stomach  wound.  Therefore,  the  most  rapid 
of  these  methods  would  probably  be  the  best,  and  I  would  sug- 
gest a  continuous  suture  of  catgut  to  the  mucous  membrane  and 
the  suture  of  Appolito  to  the  peritoneum,  though  I  did  not  use 
this  method  in  cither  of  my  cases. 

Food  after  the  Operation. — Among  the  reported  cases, 
food  has  been  given  as  early  as  a  few  hours  after  the  operation 
without  injury  (13),  and  in  one  case  nothing  but  ice  was 
given  by  the  mouth  for  .seventeen  days  (14).  In  my  first  case 
I  gave  food  by  the  .stomach  on  the  second  day,  owing  to  the 
exhausted  condition  of  the  patient.  In  the  last  case  I  delayed 
until  the  fourth  day,  though  from  the  collected  cases  I  see  no 
reason  why  it  should  not  be  begun  earlier. 
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Peptonized  milk,  animal  broths,  diluted  wmes  and  the  yelk  of 
egg  would  be  best,  depending  upon  the  condition  of  the  stomach 
previous  to  operation. 

Rectal  nourishment  will  be  required  until  sufficient  food  can 
be  given  by  the  mouth. 

Solid  food  has  rarely  been  given  before  the  tenth  day,  and 
then  sparingly. 

Anaesthetic. — Chloroform,  if  the  heart's  action  is  good, 
would  be  better  than  ether,  as  it  is  much  less  apt  to  be  followed 
by  vomiting. 

Permanency  of  the  Cuke. — Recontraction  of  the  cicatricial 
tissue  and  reproduction  of  the  stenosis  -.vould  naturally  be  feared, 
but  Loreta,  in  a  letter  to  Holmes,  in  January,  1885,  nearly  three 
years  after  his  first  operation,  writes,  **  I  have  now  operated 
upon  six  cases;  all  who  have  recovered  remain  well  up  to 
the  present  time."  Hagyard  performed  his  operation  March 
7,  1886.  In  British  Medical  Journal,  of  March  17,  1888,  over 
two  years  after,  his  case  is  reported  as  "Still  perfectly  well,  no 
vomiting,  dilatation  of  stomach  less,  and  she  has  recently 
married." 

Peruzzi,  in  his  letter  to  me,  of  March  22,  1889,  states  that  he 
knows  of  only  one  relapse  among  the  thirty  cases  upon  which 
Prof  Loreta  has  operated ;  this  patient  was  re-operated  upon, 
recovered  and  remained  well.  This  case  is  probably  No.  22  on 
my  list. 

In  one  of  the  fatal  cases,  included  in  my  list,  the  obstruction 
was  valvular,  due  to  irregular  contraction  of  the  walls  of  the 
stomach  (15).  In  another  case,  not  included  in  my  list,  as  the 
pylorus  was  not  dilated,  the  valvular  obstruction  was  caused  by 
distortion  produced  by  external  adhesions ;  these  were  divided 
and  the  patient  made  a  good  recovery  (16). 

In  another  case  not  included  in  my  list,  the  operator  recog- 
nized that  he  had  badly  ruptured  the  mucous  membrane  while 
stretching  the  pylorus  ;  he  immediately  performed  pylorectomy, 
with  the  recovery  of  the  patient  (17). 

In  another  case  the  obstruction  was  caused  by  the  adherent 
pancreas ;  the  cause  of  the  adhesion  was  found  to  be  a  healed 
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ulcer,  starting  in  the  posterior  wall  of  the  stomach  and  pene- 
trating the  pancreas.  In  this  case  an  incision,  about  two  inches 
in  length,  was  made  from  the  stomach  to  the  duodenum,  passing 
through  the  pylorus.  The  two  extremities  of  the  wound  were 
brought  in  contact,  and  the  wound  sewn  up  at  right  angles  to 
its  position  when  made;  when  completed  it  was  parallel  to  the 
long  axis  of  the  body.  This  patient  recovered  after  a  serious 
illness  (i8). 
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DISCUSSION. 

Dr.  R.  a.  Kinloch,  of  Charleston,  S.  C. 

I  have  been  much  interested  in  the  report  of  this  case,  but  I  regret 
that  I  have  very  little  to  add  to  the  subject.  I  have  no  practical  ex- 
perience in  this  diseased  condition,  and  I  suppose  that  1  am  getting 
too  old  to  be  hopeful  as  to  the  results  of  these  operations  in  the  future. 
We  must,  of  course,  take  the  clinical  evidence  and  the  history  of  re- 
ported cases,  as  given  by  reliable  men,  as  proof  of  the  utility  of  the 
operation.  But  I  must  confess  that  theoretically  I  cannot  understand 
how  organic  stenosis  of  the  pyloric  orifice  can  be  to  any  extent  radi- 
cally relieved  by  one  dilatation.  No  one  would  believe  that  organic 
contraction  of  the  oesophagus  or  rectum,  parts  more  within  reach, 
could  be  relieved  by  a  single  operation  of  this  kind.  I  am  therefore 
inclined  to  believe  that  in  cases  where  positive  benefit  has  resulted, 
and  has  continued  for  any  length  of  time,  the  organic  change  must 
have  been  very  slight.  I  can  imagine  the  breaking  up  of  a  single 
band  of  adhesion  which  would  give  such  relief,  but  cannot  understand 
how  any  general  contraction  of  the  pylorus  can  be  so  relieved.  It 
seems  to  me,  at  least  from  reasoning  in  this  way,  that  we  shall  have 
to  regard  this  operation  more  as  a  palliative-measure,  doing  temporary 
good,  serving  to  keep  a  man  alive  perhaps  long  enough  to  have  him 
make  his  will,  rather  than  as  a  means  of  permanent  cure.  This  is  the 
view  which  I  take  simply  from  reasoning,  and  not  from  practical  ex- 
perience. I  could  understand  how,  perhaps,  permanent  good  might 
result  if  the  wound  were  kept  open  and  dilatation  continued  by  the  use 
of  bougies.  I  have  no  doubt  that  in  extreme  cases  where  the  surgeon 
finds  a  stenosis  of  such  a  character  that  only  temporary  benefit  may  be 
expected,  the  alternative  will  have  to  be  considered  of  resecting  the 
stomach  and  duodenum  at  the  pylorus,  and  fixing  the  duodenum  at 
some  portion  of  the  stomach,  so  that  there  will  be  a  jjermanent  opening 
for  the  transference  of  the  contents  of  the  stomach  to  the  duodenum. 

Dr.  M.  H.  Richardson,  of  Boston. 

I  have  not  opened  the  stomach  for  this  purpose.  I  should,  however, 
like  to  say  a  word  in  regard  to  the  low  rale  of  mortality  of  opening  tlie 
stomach,  and  in  regard  to  the  best  method  of  reaching  the  pylorus. 
Some  two  or  three  years  ago  I  collected  all  the  cases  in  which  the 


112  DISCUSSION. 

stomach  had  been  opened  for  removal  of  foreign  bodies.  The 
mortality  of  gastrotomy  is  extremely  small  after  the  primary  operation 
where  there  has  been  no  ulceration  or  inflammatory  trouble  in  the  peri- 
toneum. In  these  operations  the  incision  has  been  much  longer  than  is 
necessary  for  the  operation  of  dilatation.  In  one  case,  where  a  ball  of 
hair  was  removed,  an  incision  five  or  six  inches  in  length  was  required. 

I  have  made  some  sixty  dissections  to  satisfy  myself  in  regard  to  the 
best  incision  for  reaching  the  stomach  and  for  reaching  the  cardiac 
orifice,  and  the  same  incision  would  be  the  best  one  for  reaching  the 
pylorus.  The  only  time  that  I  have  opened  the  stomach,  I  made  an 
incision  admitting  my  forearm,  and  requiring  thirty-five  Lembert  in- 
terrupted sutures  to  close  it. 

The  paper  has  interested  me  very  much.  The  first  difficulty  in  these 
cases  is  in  regard  to  the  diagnosis.  The  second  point  is  in  regard  to 
the  possibility  of  a  permanent  cure  of  organic  stricture.  In  stricture 
at  other  points,  a  single  dilatation  does  not  often  permanently  cure. 

I  suppose  that  the  best  way  to  close  the  wound  in  the  stomach  is  by 
catgut  suture  to  the  mucous  membrane,  and  a  single  line  of  interrupted 
modified  Lembert  suture  externally. 

One  other  point.  I  did  not  understand  the  reader  to  state  how  the 
stomach  was  opened.  I  found  in  my  experiments  that  a  longitudinal 
incision  between  the  greater  and  lesser  curvature  made  the  best  in- 
cision. It  was  easy  to  reach  the  cardiac  orifice  through  an  incision  in 
the  abdominal  wall,  one  inch  in  length  at  the  lowest.  Generally  the 
incision  was  two  or  three  inches  long. 

Dr.  John  Romans,  of  Boston. 

I  was  present  at  the  operation  to  which  allusion  has  been  made, 
where  a  ball  of  hair  was  removed  from  the  stomach.  The  incision  was 
seven  inches  in  length,  and  the  tumor  was  nine  inches  in  length  and 
two  and  a  half  in  diameter.  It  consisted  of  hair  which  the  woman 
had  swallowed  morning  and  evening  when  combing  her  hair.  Before 
the  operation  the  location  of  the  tumor  was  not  decided  upon,  but 
thought  to  be  in  the  colon.  It  is  surprising  how  little  such  operations 
interfere  with  digestion.  This  woman  never  vomited.  I  think  that 
three  sets  of  sutures  were  employed.  From  another  point  of  view  this 
case  is  interesting.  The  sponges  were  mis-counted;  it  was  thought 
that  all  the  sponges  were  removed,  but  on  counting  them  again  in  the 
evening,  one  was  found  to  be  missing.  Mr.  Thornton  opened  the 
abdomen  again  the  next  day,  found  the  missing  sponge,  and  removed 
it.     This  patient  recovered  without  any  irritation  whatever. 
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Dr.  J.  EwiNG  Mears,  of  Philadelphia. 

Dr.  Barton  has  presented  to  us  very  completely  a  subject  which  b 
certainly  of  great  importance.  I  think  it  is  a  subject  which  should 
be  very  freely  discussed  in  our  Association.  Although  we  may  not 
be  able  to  explain  how  it  is  that  simple  digital  divulsion  in  cases  of 
cicatricial  stenosis  of  the  pylorus  accomplishes  the  results  which  are 
claimed  for  it,  I  think  it  is  undoubtedly  a  fact  that  these  results  have 
been  obtained.  The  evidence  which  we  have  up  to  this  period,  the 
evidence  of  reliable  operators,  and  certainly  that  of  Loreta,  should 
be  received  without  question.  This  evidence  certainly  indicates  that 
the  operation  is  a  proi^er  one,  and  is  attended  by  satisfactory  results. 

There  is  one  point  which  I  think  should  be  considered  in  this  dis- 
cussion, and  that  is,  the  performance  of  this  operation  as  a  substitute 
for  pylorectomy.  There  can  be  no  question  as  to  the  desirability  of 
performing  this  operation  of  digital  divulsion  in  preference  to  pylo- 
rectomy in  cases  of  cicatricial  stenosis.  We  have  certainly  made 
advances  when  we  can  substitute  this  comparatively  simple  operation 
for  the  more  serious  one  of  pylorectomy. 

In  regard  to  the  question  of  diagnosis,  Dr.  Barton  has  made  an 
important  contribution  on  that  point,  and  greatly  increased  the  value 
of  his  paper. 

Dr.  Barton.  I  very  much  regret  that  Dr.  Bull  was  unable  to  be 
present.  He  has  had  the  first  and  only  other  successful  case  of  this 
operation  in  America,  and  I  know  that  he  is  greatly  interested  in  the 
subject.  As  regards  reaching  the  cardiac  and  pyloric  orifices  through 
a  similar  opening,  my  experience  is  that  where  the  cardiac  orifice  is 
obstructed  the  stomach  is  usually  contracted  and  far  out  of  reach, 
lying  in  contact  with  the  spinal  column;  whereas  in  pyloric  obstruc- 
tion the  stomach  is  dilated  and  immediately  beneath  the  abdominal 
walls.  Therefore,  the  external  incision,  as  well  as  the  incision  in  the 
stomach,  would  have  to  be  of  a  very  different  character  to  reach  the 
respective  orifices  in  these  different  conditions. 

As  regards  the  permanency  of  the  cure.  This  is  a  point  on  which  I 
looked  with  considerable  suspicion.  I  examined  the  records  closely. 
Some  I  did  not  accept,  as  the  statements  were  too  general.  Those  that 
I  have  included  seemed  reliable.  Whether  or  not  there  will  be  recon- 
traction  in  the  future  can  only  be  determined  by  further  observation. 
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The  earlier  literature  upon  this  subject  has  been  so  thoroughly 
presented  to  this  Association  by  Dr.  J.  Ewing  Mears,  in  his  very 
interesting  paper,  published  in  Volume  I.  of  the  Transacticns, 
that  I  will  not  occupy  time  in  recapitulating  that  part  of  the 
subject,  but  will  speak  only  of  the  recent  work  upon  this  matter 
which  does  not  appear  in  Dr.  Mears'  communication,  and  shall 
confine  myself  to  the  subject  of  bony  anchylosis  of  the  temporo- 
maxillary  joint,  thus  leaving  out  of  consideration  those  cases 
of  fibrous  anchylosis  resulting  from  cicatrices,  which  require 
entirely  different  operative  measures. 

In  1872,  Bottini,  in  a  communication  to  the  Medical  Academy 
of  Turin,  reported  a  case  in  which  anchylosis  of  the  jaw  had 
existed  for  ten  years  in  a  boy  of  seventeen,  having  resulted  from 
a  fall  upon  the  chin.  With  the  idea  of  making  a  pseudar- 
throsis,  Bottini  cut  down  over  the  temporo-maxillary  articula- 
tion and  removed  the  condyle  and  neck  of  the  inferior  maxilla 
with  hammer  and  chisel.  The  result,  both  immediate  and  final, 
was  reported  as  an  excellent  one. 

In  1878,  Konig^  published  a  paper  describing  an  exactly 
similar  operation,  and  reporting  two  cases.  To  reach  the  bone 
he  made  an  incision  just  below  and  parallel  with  the  zygoma, 
and  from  the  middle  of  this,  another  directly  downward  over  the 
neck  of  the  maxilla.     This  last  cut  was  only  through  the  skin, 

1  Deutsch.  Zeitschrift  f.  Chir.,  Bd.  x.,  1878.  . 
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in  order  to  avoid  the  superior  branches  of  the  facial  nerve. 
After  cutting  through  the  muscles  inserted  along  the  zygoma, 
the  deep  parts  were  separated  with  a  periosteum  elevator  and  the 
bone  was  laid  bare  to  the  chisel.  When  necessary  the  cut 
below  the  zygoma  was  to  be  prolonged  forward  until  the  coro- 
noid  process  was  exposed  and  could  be  cut. 

In  1883,  Dr.  Mears  reported  a  case  somewhat  similar  to  these 
of  Bottini  and  Konig;  but  which  differed  from  them  in  that 
there  was  not  true  anchylosis  in  the  joint,  but  the  jaws  were  held 
by  an  osseous  band  between  them.  He  made  a  long  incision 
just  below  the  zygoma,  divided  the  masseter,  and  then  removed 
a  considerable  portion  of  the  ascending  ramus  with  the  condyloid 
and  coronoid  processes  attached.  As  the  jaws  were  still  rigidly 
fixed,  a  further  search  was  made  with  a  probe,  and  the  strong 
osseous  band  alluded  to  was  found  and  divided  with  an  Adams' 
saw  passed  within  the  mouth.  The  jaws  now  separated  easily 
and  the  final  result  was  a  complete  recovery  of  motion  with 
good  power  of  mastication. 

In  1885,  Dr.  H.  R.  Ranke,  of  Groningen,  published  in  Lan- 
genbeck's  Archiv  ^  a  paper  containing  a  rSsume  of  all  the  cases 
of  this  operation  which  he  could  find  reported  up  to  that  time. 
These  were  nine  in  number,  and  to  them  he  added  one  new  case 
of  his  own.  In  these  ten  cases,  operated  upon  by  Bottini, 
Konig  (2),  Schulten,  Ranke  (2),  Hagedorn,  v.  Langenbeck,  Mears, 
and  Kuhlenkampf,  the  result  was  in  every  one  a  lasting  restora- 
tion of  motion,  although  in  three  cases  the  possible  separation 
of  the  jaws  was  but  two  centimetres,  and  in  one  case  was  only 
one  and  a  half  centimetres, 

A  search  through  surgical  periodicals  since  1885  shows  that 
the  operation  has  been  done  a  number  of  times  by  various  sur- 
geons, with  good  results.  Several  of  the  published  records  of 
operations  are  not  accessible  to  the  writer,  but  of  those  which 
he  has  been  able  to  collect,  the  following  is  a  brief  summary. 

Gerster  has  reported  one  case  in  which  the  operation  was 
done  closely  after  the  Bottini  method.     The  patient  was  a  girl 

>  Archiv  f.  klin.  Chir.,  Bd.  xxxii.,  3  Heft. 
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of  fifteen,  who  had  suffered  from  fixity  of  the  jaw  for  several 
years.  It  had  been  the  result  of  long  fever  and  suppuration  in 
the  joint.  The  right  condyle  and  a  wedge-shaped  piece  from  the 
left  ramus  were  removed,  but  with  an  interval  of  a  few  weeks 
between  the  operations.  Eight  months  aftefward  she  could 
open  her  mouth  four  centimetres. 

Lange  has  had  two  cases,  one  of  a  girl,  eight  years  old.  who 
had  scarlet  fever  and  diphtheria  when  three,  with  otorrhoea,  also 
measles  when  five.  The  lower  jaw  was  small  and  turned  slightly 
to  the  left.  By  operation  the  left  condyle  was  found  firmly 
fixed  by  bony  anchylosis  and  was  divided  with  a  chisel.  Good 
result,  with  one  and  a  quarter  inches  separation.  Another,  of  a 
child  of  six,  who  had  complete  anchylosis  from  injury  done  at 
birth  with  the  forceps.  Both  joints  were  excised  with  good 
result,  which  persisted  for  three  years,  when  the  child  died  of 
tuberculosis. 

Pughe  has  reported  two  cases.  A  boy,  of  six,  fractured  the 
lower  jaw  by  a  fall,  and  at  the  end  of  six  weeks  it  was  com- 
pletely fixed.  Excision  and  subsequent  forcible  motion  were 
practised,  with  excellent  result.  Ability  to  separate  the  jaw 
two  inches  at  the  end  of  five  years.  The  second  case  was  closely 
like  this  and  the  result  was  good,  though  the  jaw  had  some 
lateral  motion. 

In  1887,  Dr.  Mears  published  in  the  Transactions  of  the  College 
of  Physicians  of  Philadelphia  a  report  of  six  more  cases  of  anchy- 
losis, in  which  he  used  a  new  operation  with  excellent  results. 
This  present  method  of  Dr.  Mears  is  as  follows: 

"A  straight  sharp-pointed  bistoury  is  introduced  beneath  the  mas- 
seter  muscle,  on  a  level  with  the  last  molar  tooth  of  the  lower  jaw. 
Into  the  wound  thus  made  the  blade  of  an  Adams'  saw  is  passed,  and 
the  ramus  sawn  through.  The  periosteum,  with  the  overlying  masseter 
muscle,  is  raised  by  the  periosteal  elevator  and  the  wound  thus 
enlarged.  The  insertion  of  the  temporal  muscle  is  now  divided  with 
a  probe-pointed  bistoury,  the  tissues  on  the  inner  side  are  separated 
with  the  elevator,  the  bone  is  seized  with  the  lion  forceps,  and  an 
effort  made  to  dislodge  it  by  forcible  twisting.  If  it  yields  at  the  neck, 
the  condyle  may  be  chiselled  out  or  left.      Hemorrhage   should   be 
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checked  by  packing  with  iodoform  gauze.     The  gag  should  be  used 
daily,  after  a  week,  and  maintained  six  or  eight  weeks." 

The  pictures  of  the  patients  published  with  his  article  show 
a  very  good  series  of  results. 

Mr.  Page  showed  to  the  Northumberland  and  Durham  Medi- 
cal Society,  on  November  8,  1888,  two  children  operated  upon 
by  Bottini's  method.  One  was  a  girl  of  nine,  in  whom  an 
anchylosis  of  seven  years'  standing  had  followed  measles.  The 
jaw  was  firmly  welded  to  the  skull,  and  was  cut  away  with  the 
chisel.     The  functional  result  was  good. 

The  other  patient  was  a  boy,  whose  age  was  not  stated.  He 
had  been  operated  on  similarly,  two  years  before,  with  a  lasting 
good  result. 

Mr.  Herbert  AUingham  reports  the  case  of  a  boy  of  seven, 
who  fell  upon  his  chin  from  a  height  of  about  ten  feet.  Some 
months  later  he  could  open  his  mouth  only  enough  to  admit 
the  tip  of  the  little  finger,  and  mastication  caused  great  pain 
in  the  right  temporo-maxillary  joint.  After  repeated  attempts 
ynder  anaesthesia  to  force  open  the  jaw,  with  no  satisfactory 
result,  he  excised  the  condyle  and  neck  of  the  maxilla  by  an 
external  incision.  One  year  after  operation  motion  was  reported 
as  being  perfect. 

To  this  series  of  cases,  the  writer  wishes  to  add  two  of 
his  own : 

Case  I. — Grace  M.,  aged  thirteen,  was  sent  to  me  by  Dr.  R,  M. 
Hodges,  in  August,  1887.  She  had  complete  anchylosis  of  the  jaw, 
with  the  teeth  in  close  apposition.  When  two  years  of  age,  she  had 
had  scarlet  fever,  which  was  followed  by  abscesses  on  the  left  side  of 
the  neck  close  to  the  angle  of  the  jaw.  From  the  time  that  the 
swelling  from  these  went  down,  the  jaw  had  been  immovable.  By  a 
strong  effort  she  could  spring  the  jaw  a  little  ;  and  a  careful  examina- 
tion showed  the  right  side  to  move  a  trifle  more  than  the  left.  The 
diagnosis  of  a  bony  anchylosis  of  the  left  temporo-maxillary  joint  was 
made,  and  it  was  decided  to  attempt  its  separation  with  a  chisel. 

A  vertical  incision,  about  an  inch  long,  was  made  from  just  above 
the  zygoma  down  over  the  joint,  and  with  a  periosteum  elevator  the 
deep  parts  were  separated  from  the  bone.      With  the  osteotome,  a 
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wedge  of  bone  was  chiselled  out  of  the  neck  of  the  condyle,  which  was 
somewhat  thickened.  After  this  was  divided,  the  end  of  the  lower 
fragment  and  the  remains  of  the  head  of  the  bone  were  removed  with 
gnawing  forceps,  so  as  to  make  a  considerable  gap.  The  mouth  could 
now  be  opened  widely,  and  a  cork  was  put  between  the  molars  on  the 
affected  side,  so  as  to  keep  them  well  apart.  The  wound  was  then 
closed  and  dressed  antiseptically. 

The  healing  was  very  rapid,  and  motion  was  good  from  the  day  after 
the  operation.  For  the  first  fortnight  she  continued  to  wear  the  cork 
for  a  considerable  part  of  the  time,  although  she  took  it  out  many  times 
a  day  to  work  her  jaw,  which  exercise  was  encouraged  by  the  liberal 
use  of  chewing  gum. 

There  was  in  this  case  a  slight  loss  of  power  over  the  eyelid,  owing 
to  the  division  of  some  of  the  upper  filaments  of  the  facial  nerve. 
When  seen  many  months  later,  this  weakness  of  the  orbicularis  palpe- 
brarum had  almost  wholly  disappeared,  and  the  motions  of  the  jaw 
were  perfect. 

Case  II. — Hattie  M.,  aged  seventeen,  consulted  me  in  July,  1888. 
She  had  had  scarlet  fever  when  four  years  old  and  had,  at  that  time, 
abscesses  on  both  sides  of  her  neck  and  behind  her  left  ear.  This 
last  discharged  pieces  of  bone  and  left  a  depression  over  the  mastoid. 
When  this  inflammation  went  down  the  jaws  were  firmly  fixed,  and 
had  remained  so  ever  since.  The  teeth  were  set  tightly  together,  but 
close  examination  showed  the  same  sort  of  springing  of  the  jaw  as  was 
noticed  in  the  last  case;  and  here  again  there  was  slightly  more 
motion  on  the  right  side  than  on  the  left.  The  diagnosis  was  made 
of  bony  anchylosis  in  the  left  temporo-maxillary  articulation. 

The  operation  was  begun,  as  in  the  last  case,  with  a  vertical  incision 
beginning  over  the  zygoma,  down  on  to  the  neck  of  the  jaw  and  stopping 
before  the  facial  nerve  was  approached.  It  was  soon  found,  however, 
that  the  coronoid  process  also  was  included  in  the  bony  anchylosis, 
and  an  incision  was  carried  forward  from  the  centre  of  the  vertical  cut, 
along  the  lower  edge  of  the  zygomatic  ridge.  The  whole  upper  end 
of  the  ramus  was  changed  into  an  irregular  bony  mass  which  was  solidly 
welded  to  the  skull.  The  division  of  it  was  very  difficult,  but  when 
it  was  finally  accomplished  the  mouth  opened  easily  and  widely. 

The  after-treatment  was  the  same  as  in  the  last  case,  and  the  recovery 
was  uneventful.  Good  motion  was  obtained,  with  a  power  of  separa- 
tion of  about  one  and  a  half  inches.  Seven  months  after  the  operation 
this  satisfactory  condition  of  things  was  perfectly  maintained. 
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In  this  case,  too,  there  was  a  slight  interference  with  the  motions 
of  the  eyelid,  which  lasted  for  some  months,  but  which  finally  has 
almost  wholly  disappeared. 

The  present  success  of  these  operations  for  the  formation  of 
a  false  joint  is  in  marked  contrast  to  the  experience  of  earlier 
operators,  who  often,  after  an  operation  which  seemed  success- 
ful at  the  time,  saw  the  jaw  again  become  fixed  by  a  bony  union, 
even  firmer  than  before. 

The  improvement  in  results  is  doubtless  in  great  measure 
due  to  the  avoidance  of  suppuration  and  the  quick  healing  under 
antiseptic  methods.  In  the  absence  of  pain  and  swelling,  active 
motions  can  be  begun  early  and  the  false  joint  is  then  easily 
maintained. 

It  was  the  writer's  aim  in  the  after-treatment  of  his  cases  to 
keep  the  severed  surfaces  of  bone  widely  apart,  until  the  soft 
parts  had  healed  across  between  them.  This  was  readily  done 
by  keeping  a  cork  between  the  teeth  on  the  affected  side. 

The  externalincision  used  in  these  cases  has  the  advantage 
of  giving  easy  access  to  the  bone;  and  by  allowing  a  thorough 
examination  of  the  condition  of  things  it  enables  the  operator 
to  remove  only  so  much  as  is  necessary  to  restore  motion.  In 
the  first  case  reported,  the  coronoid  process  was  not  interfered 
with,  and  consequently  the  temporal  muscle,  which  is  a  power- 
ful aid  in  mastication,  was  preserved.  In  the  last  case  it  would 
seem  that  the  ramus  was  too  solidly  welded  to  the  skull  to  have 
been  twisted  off  in  the  manner  so  successfully  practised  in  Dr. 
Mears'  cases. 

The  danger  in  the  external  incision  is  of  injury  to  the  facial 
nerve  or  to  the  parotid  duct.  This  can  usually  be  avoided  by 
keeping  the  wound  close  up  under  the  zygoma.  The  inter- 
ference with  the  nerve  in  the  writer's  cases  was  so  insignificant 
as  to  be  of  no  consequence.  The  scar  in  both  patients  had 
almo.st  disappeared  at  the  end  of  a  few  months. 

In  conclusion,  the  writer  would  call  attention  to  two  points 
which  were  of  assistance  in  deciding  upon  which  side  of  the  jaw 
the  anchylosis  existed.     First,  the  slight  springing  of  which  the 
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jaw  was  capable  was  distinctly  more  marked  on  the  side  upon 
which  the  condyle  was  free;  and  secondly,  in  these  cases  the 
jaw  is  slightly  displaced  to  the  affected  side,  owing  to  the 
absorption  of  bone  and  cartilage  which  occurs  in  the  process  of 
anchylosis.  This  is  easily  detected  by  noticing  the  intervals 
between  the  incisors  in  the  upper  and  lower  jaws. 


A  CONTRIBUTION  TO  THE  HISTORY  OF  GUNSHOT 
WOUNDS  OF  THE  INTESTINES. 


BY  THEODORE  A.  McGRAW,  M.D.. 
OF  DETROIT,  MICHIGAN. 


On  the  eighth  day  of  July,  1886,  Dr.  R.  Abbe,  of  New  York,  was 
called  to  a  case  of  gunshot  wound  of  the  abdomen.  The  injury  was 
caused  by  a  missile  of  small  size,  a  ball  probably  of  22  calibre.  Six 
hours  after  the  reception  of  the  injury,  the  surgeon  opened  the 
abdomen  and  found  the  intestines  already  glued  together  and  to  the 
abdominal  wall.  In  a  cavity,  of  which  the  anterior  wall  was  formed 
by  the  abdominal  parietes  and  the  posterior  by  these  agglutinated 
viscera  there  was  about  a  pint  of  material,  composed  in  part  of  extrava- 
sated  feces  and  in  part  of  inflammatory  exudation.  This  was  evacu- 
ated. The  operator  then  broke  up  all  of  the  adhesions,  sewed  up  four 
wounds  in  the  bowel  and  one  in  the  bladder,  examined  every  inch  of  the 
gut  from  the  duodenum  to  the  colon,  irrigated  the  abdominal  cavity 
and  dressed  the  wound.  The  man  died  on  the  same  evening.  Before 
the  operation  several  ounces  of  clear  urine  had  been  drawn  by  the 
catheter.  After  the  operation  there  was  total  suppression  of  urine. 
On  post-mortem  examination,  there  was  found  in  the  cavity  of  the 
abdomen  twelve  ounces  of  a  dark-colored  purulent  fluid  and  an 
hyperaemic  condition  of  the  kidneys  with  some  granular  degeneration. 
The  death  was  ascribed  by  the  operator  to  uraemia,  but  whether  the 
suppression  of  urine  was  caused  by  the  shock  of  the  o{)eration  in  general 
or  to  the  operation  on  the  bladder  in  particular,  or  to  a  general  septic 
infection,  does  not  appear. 

On  August  31,  1887,  at  eight  o'clock  in  the  evening,  a  man, 
twenty-three  years  of  age,  was  accidentally  shot  in  the  abdomen 
by  a  bullet  from  a  Flobert  rifle  of  22  calibre.  He  stood,  when 
injured,  at  a  distance  of  ten  feet  from  the  gun,  and  the  bullet,  before 
hitting  him,  glanced  from  a  pine  table  whose  surface  it  had  indented 
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for  a  distance  of  four  inches.  The  ball  entered  the  abdomen  two 
inches  inside  of  and  two  inches  below  the  right  anterior  superior  iliac 
spine,  and  passed  nearly  transversely  across  the  body.  There  was  no 
wound  of  exit.  Drs,  W.  J.  Wilson  and  G.  D.  Stewart  were  first  called, 
and  sent  for  me.  Unluckily,  I  chanced  to  be  that  night  out  of  town, 
and  did  not  return  until  the  next  morning.  I  first  saw  him,  fourteen 
hours  after  the  accident,  on  the  morning  of  September  ist.  I  found 
him  in  a  filthy  abode  in  the  rear  of  a  saloon,  but  as  he  was  in  no  con- 
dition to  be  removed,  I  was  obliged  to  make  the  best  of  the  surround- 
ings. He  was  then  suffering  great  pain,  with  a  pulse  of  one  hundred 
per  minute,  a  respiration  of  thirty,  and  a  temperature  of  ioi°  F.  His 
abdomen  was  swollen  and  tympanitic,  but  the  swelling  was  circum- 
scribed and  limited  to  the  lower  part  of  the  abdomen.  The  small  hole 
made  by  the  ball  formed  the  right  pole  of  the  long  axis  of  an  oval  area, 
whose  long  diameter,  transverse  to  the  linea  alba,  measured  about 
nine  inches.  The  short  diameter  of  this  oval  extended  from  the 
pubis  to  the  navel.  In  this  oval  area  there  were  great  tenderness  and 
swelling.  Outside  of  its  limits  there  was  not  much  swelling  nor 
tenderness.  The  percussion  sounds  over  the  liver  were  normal.  There 
was  no  discharge  whatever  from  the  wound.  The  patient  had  recovered 
from  the  shock  and  had  passed  normal  urine.  I  was  assisted  in  the 
operation  by  Drs.  Wilson,  Stewart  and  Robbins.  I  first  made  an 
incision  through  the  wound,  whose  course  I  was  able  to  trace  by  a 
slightly  darkened  line  through  the  tissues.  It  ran  directly  toward  the 
linea  alba,  crossing  it  at  a  right  angle.  I  therefore  made  an  incision 
in  the  linea  alba  just  over  the  course  of  the  ball,  about  three  inches  in 
length.  As  soon  as  the  abdomen  was  opened,  I  came  upon  a  quantity 
of  thin  feces  which  had  collected  in  a  hollow  just  underneath  the 
abdominal  wall.  The  walls  of  this  cavity  were  formed  on  the  under 
surface  by  the  wounded  intestines,  which  had  become  completely  agglu- 
tinated and  formed  a  barrier  which  protected  the  peritoneal  cavity 
beneath  them.  Not  quickly  comprehending  the  real  pathological 
condition,  I  inconsiderately  broke  up  the  adhesions  in  order  to  bring 
the  gut  into  view.  I  found,  then,  four  through-and-through  perfora- 
tions of  the  bowel,  making  in  all  eight  intestinal  wounds.  In  one  coil 
of  the  intestines  the  two  wounds  were  so  near  together  as  to  be  mistaken 
for  one.  This  portion  of  the  gut  was  excised  and  the  edges  of  the 
resulting  wound  were  brought  together  by  a  double  row  of  Lembert 
sutures.  On  examining  the  excised  portion,  the  wound  was  found  to 
be  divided  by  a  very  narrow  bridge  of  gut  into  two.     It  was  evident 
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that  the  ball  had  struck  the  intestine  at  the  very  top,  and  not  deviating 
in  the  least  from  its  course,  had  cut  its  way  through.  The  other 
wounds  and  a  long  bruise  on  the  intestine  were  simply  doubled  in 
and  the  serous  surfaces  united  over  them.  The  wounds  were  all  in 
the  ileum  and  occurred  at  nearly  equal  intervals  in  a  length  of  four 
"feet  of  the  bowel.  Of  the  eight  wounds,  three  were  discharging  thin 
feces  and  five  had  become  so  occluded  with  lymph  as  to  be  discovered 
with  difficulty  after  careful  search.  During  the  operation  the  wounded 
portion  of  the  intestine  was  subjected  to  considerable  manipulation 
and  squeezing,  and  yet  no  discharge  whatever  came  through  or  could 
be  forced  through  the  occluded  perforations.  That  portion  of  the 
bowel  which  was  hurt  was  red,  highly  congested  and  covered  with 
lymph.  Between  this  part  of  the  bowel,  measuring  four  feet  in 
length,  and  the  uninjured  portions  on  each  side  of  it,  there  was  a 
sharp  line  of  demarcation.  On  one  side  of  this  line  could  be  seen 
the  angry  mottled  hue  of  inflammation;  on  the  other  side,  not  an 
inch  distant,  there  was  the  healthy  normal  bowel  with  its  gray  glisten- 
ing surface.  This  condition  of  things  was  found  by  Dr.  Abbe  also,  in 
his  case,  with  this  difference,  that  the  same  coil  of  intestine  exhibited 
on  one  side  the  normal  and  on  the  other  side  the  inflamed  appearances 
as  I  have  described  them.  The  normal  side  was  that  turned  toward 
the  peritoneal  cavity,  while  the  other  was  presented  toward  the  cavity 
of  extravasation.  During  the  operation,  which  lasted  one  and  a  half 
hours,  the  exposed  intestines  were  kept  covered  with  hot  flannels. 
After  applying  the  sutures  to  the  intestinal  wounds,  the  abdomen  was 
irrigated  with  hot  water.  The  hand  was  then  passed  into  the  abdominal 
cavity  and  all  of  the  viscera  which  could  possibly  have  been  hurt  were 
gently  handled  and  squeezed,  in  order,  if  there  were  still  any  gaping 
wounds  in  the  gut,  to  press  the  feces  out  of  them  and  thus  make  their 
presence  manifest.  As  hands  and  sponges  alike  came  out  of  the 
abdomen  clean  and  unstained  by  blood  or  feces,  I  concluded  that  there 
was  no  further  injury  to  repair,  and  replaced  the  exposed  intestines. 
Two  drainage  tubes  were  then  inserted  and  the  external  wound  closed. 
During  the  operation  the  patient  had  steadily  declined  in  strength. 
His  hands  and  feet  had  begun  to  grow  cold.  His  pulse,  one  hundred 
per  minute  when  the  operation  was  begun,  was  one  hundred  and  fifty 
per  minute  at  its  close  and  very  feeble. 

When  the  effects  of  the  anaesthesia  had  passed  away  he  began  to 
suffer  much  pain.  Soon,  his  abdomen  became  tympanitic.  That  even- 
ing his  temperature  was  98. 5 ''j  his  pulse  150,  and  his  respiration  45  per 
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minute.  On  the  next  morning,  after  a  restless  night,  his  temperature 
was  ioo°  F.,  his  respirations  54,  and  his  pulse  150.  He  never  rallied, 
and  died  at  half-past  one  o'clock  p.m.,  forty-one  hours  after  the  recep- 
tion of  the  injury  and  twenty-six  after  the  completion  of  the  operation. 
I  did  all  in  my  power  to  obtain  a  post-mortem,  but  was  prevented  by 
the  vexatious  obstinacy  of  ignorant  relatives. 

Both  of  these  cases,  so  similar  in  pathological  conditions,  are 
instructive,  inasmuch  as  they  present  features  which  have  hith- 
erto not  been  considered  in  the  efforts  which  surgeons  have 
made  to  establish  the  principles  on  which  penetrating  wounds 
of  the  abdomen  should  be  treated,  on  a  sound  basis.  It  is  evi- 
dent that  the  immediate  cause  of  death  in  both  of  these  cases 
was  the  operation  undertaken  for  their  relief.  In  Dr.  Abbe's 
case  the  death  was  attributed  to  uraemia,  due  to  some  old 
trouble  of  the  kidneys,  but,  as  clear  urine  was  drawn  from  the 
bladder  just  before  the  operation,  we  may  reasonably  infer  that 
the  subsequent  suppression  of  urine  was  caused  by  the  shock  of 
the  operation,  or,  at  any  rate,  by  some  trouble  which  would  not 
have  occurred  had  there  been  no  operative  procedures.  As  the 
operation  was  very  long,  and  the  whole  alimentary  canal  from 
the  duodenum  to  the  colon  was  passed  through  the  fingers  and 
examined,  a  nervous  shock  may  be  assumed  as  the  cause  of  the 
renal  hypememia,  aided  perhaps,  or  rendered  more  persistent, 
by  septic  poisoning.  I  have  no  doubt  whatever  that  shock  and 
septica;mia  were  the  immediate  causes  of  death  in  my  own  case, 
although  in  this  case  the  operation  was  not  unduly  prolonged, 
and  there  was  no  evisceration  whatever  except  that  of  the  four 
feet  of  wounded  intestine.  Had  I  followed  the  rule  of  eviscera- 
tion laid  down  by  some  eminent  gentlemen  as  proper  to  all 
cases,  my  patient  would,  in  all  probability,  have  died  upon  the 
table.  If,  in  both  of  these  cases,  the  operation  must  be  regarded 
as  the  immediate  cause  of  death,  the  very  serious  question  arises 
whether  the  patients  would  probably  have  recovered  under  an 
expectant  plan  of  treatment.  In  Dr.  Abbe's  case  there  was,  in 
the  cavity  of  extravasation,  about  a  pint  of  mingled  feces,  pus, 
and  blood,  and  discharging  into  it  were  the  open  intestinal 
wounds.     The  same  condition  existed  in  my  case,  but  with  a 
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less  quantity  of  extravasated  material.  From  what  wc  know 
of  such  conditions,  we  may  safely  say  that  recovery  without 
laparotomy,  though  possible,  would  have  been  exceedingly 
doubtful. 

I  can  recall  a  case  of  twenty  years  ago  from  memory,  of 
which  I  have  unfortunately  no  notes,  which  will  illustrate  the 
results  of  the  expectant  plan  of  treatment  in  such  cases  ; 

A  young  colored  man,  shot  through  the  abdomen  with  a  bullet  of 
large  size,  was  brought  into  St.  Mary's  Hospital,  Detroit,  and  came 
under  my  charge.  He  lived  six  weeks  after  the  reception  of  the 
injury.  On  post-mortem  examination,  we  found  that  the  ileum  had 
been  perforated  in  several  places,  and  that  adhesive  inflammation  had 
taken  place,  which  had  glued  the  intestines  together  and  to  the  ab. 
dominal  wall,  and  had  walled  in  the  extravasated  feces  from  the  gen- 
eral peritoneal  cavity.  In  pockets  in  this  agglutinated  mass  next  to 
the  abdominal  wall  were  circumscribed  abscesses,  containing  feces  and 
pus,  which  might  easily  have  been  evacuated  and  drained  by  appro- 
priate incisions.  Under  the  expectant  treatment  the  patient  had  grad- 
ually become  exhausted.  Such  a  fate  as  this  would  undoubtedly  have 
met  the  two  patients  whose  cases  I  have  been  considering,  if  they  had 
been  left  to  the  unaided  efforts  of  nature.  Death  would  not  have  oc- 
curred so  quickly,  but  it  would  have  come  in  a  more  painful  form. 

If,  then,  such  cases  may  not  be  left  to  the  curative  powers  of 
nature,  we  must  next  ask  whether  laparotomy  for  their  relief 
must  necessarily  be  followed  by  evisceration  and  intestinal 
repair?  Let  us  ask  what  would  have  been  the  fate  of  these 
two  patients  if  the  surgeons  in  charge  of  them,  afler  opening 
the  abdomen,  had  then  desisted  from  all  further  interference 
except  the  insertion  of  large  drainage-tubes  and  the  gentle  irri- 
gation of  the  cavity  of  extravasation  ? 

Nature  had  already  provided  for  the  protection  of  the  unin- 
jured viscera  and  peritoneum  by  encapsuling  the  injured  gut  and 
the  extravasated  material.  Her  urgent  need,  then,  was  a  rent 
through  which  she  could  eject  the  feces,  pus,  and  blood,  which 
she  could  not  dispose  of  within  the  organism.  The  drainage  of 
the  cavity  of  extravasation  would  probably  have  been  all  that 
was  needed,  in  the  way  of  surgical   interference  to  enable  the 
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patients  to  recover  from  their  injuries.  When  we  consider  that 
in  my  cases  five  of  the  eight  wounds  had  already  been  thoroughly 
occluded  by  lymph,  and  that  the  wounds  were  all  small,  it  is 
not  unreasonable  to  suppose  that  such  of  them  as  remained  for 
a  time  open,  would  nevertheless  have  healed  after  the  cavity 
into  which  they  discharged  had  contracted  and  healed  by  granu- 
lation. In  any  event,  the  worst  result  to  be  feared  would  be 
the  formation  of  a  false  anus  or  a  fecal  fistula,  and  these  could 
have  been  operated  on  with  comparatively  little  danger  after  all 
inflammatory  action  had  subsided  and  the  patient  had  otherwise 
recovered  from  his  hurt.  This,  then,  would  seem  to  me  to  have 
been  the  treatment  indicated  in  these  cases:  to  have  cut  through 
the  abdominal  wall  immediately  over  the  cavity  of  extravasation ; 
to  have  carefully  refrained  from  disturbing  the  existing  adhe- 
sions, to  have  inserted  large  drainage  tubes;  and  then  to  have 
combated  symptoms  as  they  arose.  Dr.  Abbe  had  no  precedent 
to  guide  him  in  his  case.  I,  who  had  read  his  case,  ought  to 
have  drawn  conclusions  from  it  which  would  have  led  me  to  the 
proper  course  of  treatment  in  my  own.  As  it  was,  I  did  not 
even  suspect  the  true  conditions  existing  in  my  own  case  until 
I  had  broken  up  the  adhesions  and  drawn  the  injured  bowel 
out  on  the  abdomen.  Then,  as  I  saw  the  glistening  normal 
serous  membrane  of  the  uninjured  bowel  in  strong  contrast  with 
the  inflamed  and  mottled  surface  of  the  injured  portion,  the  true 
state  of  affairs  flashed  upon  me.  I  saw  that  the  extravasated 
feces  had  become  encapsuled,  that  the  uninjured  viscera  had 
become  protected  and  that  I  had  lost  my  opportunity.  There 
was  nothing  else  then  for  me  to  do  but  to  pursue  the  usual 
course  and  hope  for  the  best.  But  if  incision  and  drainage 
would  be  the  best  possible  treatment  for  cases  in  which  the 
morbid  process  had  become  limited  by  this  formation  of  adhe- 
sions between  the  gut  and  adjacent  parts,  the  further  question 
will  arise.  How  we  may  diagnosticate  this  condition  before  and 
during  operations?  Are  there  any  symptoms  which  would  indi- 
cate that  this  process  of  agglutination  had  taken  place?  Is  it 
possible  for  the  condition  to  be  diagnosed  before  the  abdominal 
section  is  completed  ?    In  the  present  state  of  our  knowledge 
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the  answers  to  these  questions  must  be  in  the  negative.  The 
only  symptoms  peculiar  to  these  cases  would  arise  from  the  more 
limited  character  of  the  inflammation.  We  should  e.xpcct  the 
swelling  and  tenderness  to  be  more  limited  than  in  cases  in 
which  nature  had  failed  to  form  the  protecting  wall  of  lymph  by 
which  the  uninjured  peritoneum  would  be  rendered  secure.  This 
theoretical  view  does  not,  however,  accord  with  experience. 
In  the  case  of  Maggie  McM.,  which  I  published  in  1887,  in 
which  there  was  a  gunshot  wound  of  the  ascending  colon  and 
Ccccum,  there  was,  nine  hours  after  the  reception  of  the  wound, 
no  change  in  the  normal  liver  dulness,  and  the  swelling  and 
tenderness  were  limited  to  a  space  about  six  inches  in  diameter 
in  the  immediate  neighborhood  of  the  wound.  In  this  case 
there  had  formed  no  adhesions  whatever  and  the  incision  made 
in  the  track  of  the  wound  opened  the  whole  p>eritoneal  cavity. 
Cases  have  not  been  wanting,  too,  in  which  hours  have  passed 
after  the  reception  of  a  fatal  gunshot  wound  of  the  abdomen, 
without  the  patient  feeling  any  very  severe  pain  or  soreness.  The 
diagnosis,  therefore,  of  this  condition  of  agglutination  and  wall- 
ing-in  of  injured  viscera  can  be  made  only  by  abdominal  section. 
It  may.  indeed,  not  be  so  very  easy  after  abdominal  section.  If 
the  incision  is  made  directly  over  the  cavity  of  the  extravasation 
(by  which  I  mean  the  cavity  containing  the  extravasated  feces, 
pus,  blood,  or  lymph)  the  surgeon  might  feel  the  whole 
cavity  limited  by  a  soft  unbroken  wall.  Even  then  he  might  be 
at  a  loss  to  know  the  extent  of  the  process  or  to  judge  of  the 
e.xistence  or  non-existence  of  other  similar  cavities  in  the  neigh- 
borhood. It  must  be  of  great  importance  in  forming  a  judgment 
in  these  cases  to  know  the  exact  course  of  the  ball.  If,  as  in 
my  case,  the  ball  has  passed  transversely  across  the  abdominal 
cavity,  injuring  only  the  superficial  layers  of  intestines,  the  cavity 
of  extravasation  will  probably  be  formed  between  the  abdominal 
parietes  and  the  injured  bowel  underneath.  In  that  case  the 
surgeon  would  come  immediately  upon  the  cavity  at  the  com- 
pletion of  the  external  incision.  If,  on  the  contrary,  the  ball 
had  passed  from  befbre  backward  in  a  line  nearly  perpendicular 
to  the  abdominal  surface,  the  cavity  of  extravasation,  if  any  such 
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were  formed,  might  be  either  superficial,  as  in  Dr.  Abbe's  case, 
or  deep  in  the  centre  of  the  agglutinated  mass.  If  the  latter,  the 
surgeon,  cutting  directly  down  through  the  wound,  might  possi- 
bly come  upon  the  centre  of  morbid  action  by  passing  his  finger 
directly  through  the  wall  of  adherent  intestines  until  he  struck 
the  cavity.  I  have  myself  done  this  successfully  in  treating 
abscesses  which  have  followed  laparotomy,  and  have  made  in 
this  way  a  channel  for  the  escape  of  pus  to  the  surface.  It  is 
evident,  however,  that  cases  of  this  kind  would  offer  less  hope 
than  those  in  which  the  morbid  material  lay  more  superficial. 
In  evacuating  pus  or  other  material  by  this  method  it  is  chiefly 
important  to  work  the  finger  gradually  down  to  the  centre  of 
the  mass  without  opening  a  communication  with  the  peritoneal 
cavity.  We  have  as  yet  no  data  on  which  we  can  base  the  rela- 
tive frequency  of  these  cases,  in  which  the  early  formation  of 
adhesions  limits  the  morbid  process  to  a  small  part  of  the 
abdominal  cavity.  In  dogs  shot  through  the  bowels  with  a 
small  bullet,  this  method  of  healing  seems  to  be  the  rule.  It 
undoubtedly  takes  place  in  the  human  subject  more  often  than 
has  been  supposed,  not  only  after  wounds  with  small  bullets, 
but  also  after  wounds  with  bullets  of  large  size.  It  is  very  proba- 
ble that  this  condition  has  really  existed  but  has  been  over- 
looked in  cases  which  have  been  operated  on,  and  I  shall  expect, 
now  that  the  attention  of  surgeons  has  been  called  to  the  matter, 
soon  to  find  reports  of  new  ob.servations. 

The  intense  absorption  of  a  surgeon  in  the  details  of  an 
operation  for  the  repair  of  gunshot  wounds  of  the  intestines, 
and  the  necessity  under  which  he  would  feel  himself  to  finish 
the  operation  in  the  very  shortest  time,  would  easily  make  him 
overlook  conditions  of  the  importance  of  which  he  had  not  yef 
become  aware.  This  would  be  especially  the  case  if,  on  open- 
ing the  abdomen  and  finding  a  fecal  extravasation,  he  begins 
immediately  to  draw  the  nearest  coil  of  intestine  out  on  the  ab- 
domen. All  adhesions  would  then  be  broken  up  and  nothing 
left  to  show  the  limited  character  of  the  morbid  process  except 
the  abrui)t  demarcation  on  the  intestines  between  the  healthy 
and  morbid  tissues.     It  is  not  wonderful,  under  the  circum- 
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Stances,  that  a  surgeon  hastening  to  complete  a  tedious  and 
dangerous  operation  should  fail  to  perceive  the  true  meaning  of 
the  phenomena.  The  treatment  of  these  cases  of  cncapsuled 
peritonitis  by  incision  and  drainage  would,  of  course,  require 
that  the  abdominal  section  should  be  made  strictly  within  the 
limits  of  the  morbid  area.  An  incision  without  its  limits  would 
open  the  peritoneal  cavity  and  expose  it  to  the  danger  of  infec- 
tion. To  open  the  abdomen  within  its  limits  would  necessitate 
a  strict  regard  to  the  course  of  the  bullet.  The  morbid  area  in 
which  the  intestines  would  be  agglutinated,  would  probably 
extend  from  the  wound  of  entrance  through  the  peritoneum  to 
the  wound  of  exit.  An  incision  made  in  the  middle  of  the 
course  taken  by  the  ball  through  the  tissues  would,  in  most 
cases,  open  into  the  cavity  of  extravasation,  if  that  were  super- 
ficial. If  the  course  of  the  ball  had  been  from  before  back- 
ward, the  only  resource  would  be  to  make  the  incision  directly 
over  the  wound  of  entrance  and  to  push  through  the  aggluti- 
nated mass,  as  I  have  already  stated.  In  any  case,  where  there 
existed  only  one  wound,  that  wound  would  have  to  be  explored 
in  order  to  determine  the  course  of  the  ball.  But  there  is  no  way 
of  determining  these  conditions  before  laparotomy.  If,  therefore, 
we  think  best  to  treat  these  cases  of  limited  peritonitis  on  the 
principles  I  have  advocated,  we  can  do  so  only  by  making  our 
incisions,  in  every  case  a  few  hours  old,  directly  over  the  course 
of  the  ball,  at  a  point  which  would  probably  open  over  the  cavity 
of  extravasation,  if  such  should  chance  to  exist.  This  point 
might  coincide  with  the  linea  alba,  and  in  that  case  the  linea 
alba  could  be  utilized  for  the  place  of  incision,  but  in  all  cases 
the  point  of  incision  would  have  to  be  located  in  the  course  of 
the  ball  through  the  abdomen,  and  as  nearly  as  possible  over  its 
middle.  Now,  then,  the  question  is,  whether  these  cases  of  early 
agglutination  and  limitation  of  the  morbid  process  are  suffi- 
ciently numerous  to  warrant  our  making  them  the  pivot  on 
which  the  treatment  of  all  cases  of  penetrating  wounds  of  the 
abdomen  over  six  hours  old  must  turn.  This  question  may  not 
now  be  decided.  We  may,  however,  in  the  new  light  which 
these  and  other  cases  have  thrown  upon  the  pathology  of  gun- 
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shot  wounds  of  the  abdomen  during  the  last  two  years,  review 
our  approved  methods  of  treating  such  cases,  to  see  whether 
they  may  not  be  altered  for  the  better. 

In  the  first  place,  I  think  that  no  one  can  study  the  histories 
of  these  cases  without  coming  to  the  conclusion  that  the  cause 
of  death  in  very  many  of  them  has  been  the  shock  caused  by 
the  operation  itself.  There  is,  in  fact,  some  danger  that  abdom- 
inal section  may  fall  into  disrepute  for  gunshot  wounds  of  the 
abdomen,  unless  some  method  can  be  devised  by  which  it  may 
be  made  in  shorter  time  and  with  less  exposure.  Next  to  shock 
as  a  cause  of  death  comes  septicaemia,  and  after  that  hemor- 
rhage. As  far  as  hemorrhage  is  concerned,  we  may  say  at  once 
that  its  thorough  and  efficient  control  is  so  essential  to  the  sal- 
vation of  a  patient  that  it  justifies  any  necessary  procedure, 
however  harsh.  The  principles  which  govern  the  surgeon  in 
warding  off  septic  poisoning  are  now  too  well  known  to  make 
it  necessary  to  speak  of  them  in  detail.  What  I  shall  have  to 
say  will,  therefore,  have  reference  principally  to  the  methods  of 
operating  by  which  we  may  be  able  to  lessen  the  shock  of  the 
operation.  The  shock  of  these  operations  has  depended:  ist, 
upon  the  time  occupied  in  operating;  2d,  upon  the  amount  of 
evisceration ;  3d,  upon  the  number  and  nature  of  injuries  to  be 
repaired ;  4th,  upon  the  chilling  of  the  intestines  ;  and,  5th, 
possibly  upon  the  long-continued  anjesthesia. 

In  order  to  discuss  this  question  intelligently,  it  will  be  neces- 
sary to  review  certain  points  in  the  pathology  of  these  injuries. 
I  will  state  these  points  in  the  form  of  propositions. 

Proposition  first :  The  gravity  of  an  injury  of  this  kind  de- 
pends partly  upon  the  size  of  the  missile.  The  injury  inflicted 
upon  dogs  by  bullets  of  large  size  can  be  estimated  by  reading 
Dr.  Parkes's  able  paper  and  the  accounts  of  his  experiments. 

In  order  to  determine  the  results  of  similar  wounds  made 
with  small  missiles,  I  had  four  dogs  shot  through  the  abdomen, 
using  a  ball  of  22  calibre  and  one  drachm  in  weight.  All  four 
dogs  lived  and  were  apparently  recovered  when  I  had  them 
killed  for  examination  on  the  twelfth  day  after  the  shooting. 
The  results  were  as  fr)llows  :  In  dog  No.  i  there  could  be  dis- 
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covered  no  trace  whatever  of  the  ball  either  within  the  abdom- 
inal cavity  or  in  the  skin  and  muscles.  In  dog  No.  2  the  ball 
had  penetrated  the  spleen  and  cut  four  holes  in  the  small  and 
one  in  the  large  intestine.  The  omentum,  which  had  been 
wounded,  and  the  injured  intestines  were  bound  together  by  a 
mass  of  adhesions.  On  separating  the  coils  of  intestines  care- 
fully, the  wounds  were  found  to  have  united,  but  a  pouting,  pro- 
jecting portion  of  mucous  membrane  showed  where  the  ball 
had  passed  through.  In  two  of  these  spots  were  found  par- 
ticles of  sawdust,  which  had  doubtless  come  from  within  the 
intestine.  The  lining  membrane  of  the  intestine  within  the 
bowel  had  perfectly  healed. 

In  dog  No.  3  the  spleen  had  been  perforated  and  the  small 
intestine  perforated  in  several  places.  Many  of  these  wounds 
had  healed  as  in  dog  No.  2,  but  in  one  part  of  the  gut  there 
remained  two  orifices  lined  by  the  everted  mucous  membrane, 
which,  however,  were  prevented  from  discharging  the  contents 
of  the  bowel  by  their  adhesion  to  neighboring  coils  of  intestine. 

In  the  fourth  animal  the  spleen  alone  had  been  injured.  In 
all  cases  the  wounds  in  the  spleens  had  perfectly  healed,  and  all 
extravasated  blood,  if  there  had  been  any  such,  had  been  ab- 
sorbed.    Not  a  particle  of  pus  was  anywhere  to  be  found. 

In  order  to  elucidate  this  and  other  questions,  I  bought  and 
experimented  on  a  flock  of  sheep.  I  had  some  of  them  shot 
while  living,  and  others,  for  a  purpose  which  will  hereafter 
appear,  immediately  after  death.  The  records  of  these  experi- 
ments will  appear  elsewhere.  As  regards  the  question  now 
under  consideration,  the  results  were  as  follows:  Five  shots 
were  fired  through  the  abdomen  of  live  sheep,  which  were 
killed  three  or  four  hours  after  the  shooting. 

In  the  first  there  was  one  perforating  wound  of  the  stomach 
and  three  of  the  small  intestine.  The  animal  died  of  hemor- 
rhage from  some  unknown  vessel.  All  of  these  wounds  dis- 
charged into  the  peritoneal  cavity. 

In  No.  2  there  was  one  perforation  of  the  stomach  and  one 
of  the  small  intestine,  but  no  extravasation.  This  animal  could 
have  recovered. 
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In  No.  3  the  vena  cava  was  wounded,  and  a  fatal  hemorrhage 
supervened.     The  viscera  were  not  injured. 

In  No.  4  one  of  the  mesenteric  vessels  was  cut,  and  gave  rise 
to  fatal  hemorrhage.  The  spleen,  stomach,  large  and  small  in- 
testines were  all  perforated,  and  extravasation  had  taken  place 
from  all  of  the  wounds  in  the  hollow  viscera. 

In  No.  5,  a  large  ram,  the  stomach,  large  and  small  intestines 
had  all  been  perforated,  but  there  had  been  no  extravasation  of 
feces  worthy  of  mention,  notwithstanding  the  fact  that  the  beast 
had  escaped  and  had  made  a  long  run  for  his  life  before  being 
recaptured. 

It  was  thought  that  out  of  these  five  animals  shot  through  the 
abdomen  with  small  missiles,  two  might  have  recovered  from 
their  wounds. 

Eight  small  missiles  were  fired  through  the  abdomens  of 
sheep  just  killed.  All  of  these  wounds,  excepting  one,  were 
followed  by  free  extravasation  of  the  contents  of  the  intestines 
into  the  peritoneal  cavity. 

I  have  been  able  to  find  but  two  penetrating  abdominal 
wounds,  made  by  these  small  bullets,  recorded  in  addition  to 
these  cases  of  Dr.  Abbe  and  myself  One  of  these  was  Dr. 
Lange's  case  (N.  Y.)  in  which  were  found  seven  wounds  of  the 
small  intestine,  caused  by  a  bullet  of  22  calibre.  All  of  these 
wounds  had  become  already  occluded.  The  patient  recovered, 
but  the  attending  surgeon  thought  that  he  would  have  recov- 
ered equally  well  without  an  operation.  The  other  was  the 
case  reported  by  Barker  in  the  British  Medical  Journal  o{  M^rch. 
17,  1888.  This  patient  shot  himself  with  a  ball  eleven  milli- 
metres long  and  seven  millimetres  in  diameter,  of  sixty  grains 
weight.  It  entered  the  abdomen,  grazed  the  liver,  and  was 
found  in  the  omentum.  He  recovered  with,  but  would  probably 
have  recovered  without,  an  operation. 

It  may  be  assumed  then  that  wounds  made  by  small  balls  are 
much  less  dangerous  than  those  made  by  large  bullets.  Men 
may  recover  from  wounds  of  the  intestine  when  made  by  small 
missiles  without  .surgical  interference.  The  cases  of  Dr.  Abbe 
and  myself,  however,  prove  the  danger  of  relying  upon  a  merely 
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expectant  plan  of  treatment.  The  chances  are  that  of  the 
wounds  made  in  an  intestine  by  a  bullet  of  22  calibre  or  even 
smaller,  some  will  permit  the  escape  of  fecal  matter  into  the 
peritoneal  cavity.  They  demand,  therefore,  an  exploratory 
laparotomy  even  if  the  necessity  for  it  is  not  so  great  nor  so 
urgent  as  in  the  case  of  wounds  made  by  large  bullets.  Wounds 
of  this  description  are  much  more  apt  to  be  followed  by  an 
adhesive  inflammation  than  those  made  by  missiles  of  greater 
size,  and  the  surgeon  who  is  called  upon  to  treat  them  should 
be  on  the  watch  for  this  condition  if  much  time  has  elapsed 
since  the  reception  of  the  injury. 

My  second  proposition  is  that  bullets  which  enter  the  ab- 
dominal cavity  pass  in  a  nearly  absolutely  straight  line  from  the 
orifice  of  entrance  through  the  peritoneum  to  that  of  exit,  or 
to  their  final  stopping  place  in  the  viscera.  In  studying  this 
question  experimentally  it  is  necessary  to  eliminate  the  effects 
of  subsequent  changes,  such  as  are  produced  by  muscular  con- 
traction, passage  of  gas  through  the  intestines,  and  change  of 
position  by  the  bowel,  and,  finally,  by  gravity  which  may  cause 
a  dead  ball  to  find  a  lower  level.  I  have  tried  in  my  experi- 
ments on  sheep  to  do  this  by  killing  and  skinning  the  animal, 
and  then  shooting  balls  through  the  still  warm  body  before 
rigor  mortis  had  set  in.  Each  carcass  was  placed  firmly  on  a 
table  and  a  board  placed  behind  it,  at  a  distance  of  six  inches. 
Two  bullets  were  then  fired  through  the  abdomen  in  different 
places,  one  of  41 -calibre  and  the  other  of  22-calibre.  I  found 
it  easy  to  trace  each  bullet  in  its  separate  course  through  the 
body.  By  comparing  the  orifices  of  entrance  and  exit  with  the 
hole  made  in  the  board  behind  it,  it  was  easy  to  determine 
whether  the  missile  had  or  had  not  deviated  in  its  course  through 
the  animal.  If  a  string  drawn  from  the  orifice  of  entrance  to 
the  hole  in  the  board  beyond,  passed  immediately  over  the 
orifice  of  exit,  it  became  evident  that  the  bullet  had  taken  a 
straight  course.  I  had  my  assistant,  Mr.  Ives,  shoot  nine  dead 
sheep  in  this  manner,  at  distances  varying  from  six  inches  to 
sixteen  feet,  and  we  immediately,  in  each  and  every  instance, 
without  disturbing  the  position  of  the  animal  in  the  least,  pro- 


136  MC  GRAW, 

ceeded  to  examine  the  wounds.  Of  nine  large  bullets  fired 
through  the  bodies  of  dead  sheep,  eight  passed  in  an  absolutely 
straight  line ;  in  one  the  orifice  of  exit  was  two  centimetres 
distant  from  the  line  drawn  from  the  orifice  of  entrance  to  the 
hole  in  the  board  behind.  The  cause  of  this  deviation  could 
not  be  discovered.  Of  the  eight  bullets  which  went  straight, 
four  fired  at  a  distance  of  sixteen  feet  broke  bones  in  their  pas- 
sage through  the  body ;  one  broke  a  rib  on  entering,  and 
another  on  leaving  the  body ;  one  broke  a  cartilage  of  a  rib  on 
entering;  one  went  through  the  shoulder-blade  and  two  ribs; 
and  one  shattered  a  rib  on  entering  and  on  leaving  the  body. 
The  balls  were  fired  from  a  fixed  stand,  and  the  line  of  the  ball 
was  determined  by  reference  to  the  point  from  which  it  left  the 
pistol,  as  well  as  to  the  board  in  which  it  was  finally  lost.  Of 
seven  small  bullets  fired  into  the  same  sheep,  one  was  lost  in 
the  large  intestine.  The  other  six  went  straight  through  the 
animal  without  the  slightest  deflection  from  their  course. 
Nine  living  sheep  were  shot  through  the  abdomen  and  allowed 
to  run  for  three  or  four  hours,  until  they  either  died  or  were 
killed.  It  was  much  more  difficult  with  these  to  determine  the 
exact  course  of  the  ball.  We  had  first  to  find  the  orifices  of 
entrance  and  exit,  and  then  very  cautiously  lift  the  viscera  with 
as  little  disturbance  as  possible,  in  order  to  see  what  viscera 
were  wounded,  and  what  positions  they  occupied  with  reference 
to  the  wounds  of  entrance  and  exit.  I  was  aided  in  this  by  a 
circumstance  which  I  had  not  foreseen.  I  had  given  no  orders 
as  to  the  diet  of  the  animals,  and  they  had  been  allowed  to  graze 
in  pasture. 

In  every  case  the  stomach  was  distended  with  grass.  While 
this  altogether  spoiled  a  certain  experiment  which  I  wished  to 
make,  it  had  the  effect  of  keeping  the  viscera  from  motion  and 
thus  rendered  it  easier  to  trace  the  course  of  the  bullets.  The 
enormous  pouch  of  grass  was  like  a  huge  cushion,  which  filled 
the  abdomen  and  held  every  organ  in  place.  As  far  as  could  be 
judged,  every  bullet  had  passed  in  a  straight  line  through  the 
living  body.     Even  the  one  which  was  lost  in  the  abdomen  was 
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shown  to  have  followed  a  straight  course  as  far  as  could    be 
traced. 

To  sum  up:  Sixteen  bullets  were  fired  through  the  dead 
animals,  of  which  only  one  showed  any  deviation  whatever  from 
a  straight  line.  In  that  one  the  distance  of  the  orifice  of  entrance 
to  that  of  exit  was  twenty-five  centimetres,  and  there  had  been 
in  that  distance  a  deviation  of  only  two  centimetres — a  deviation 
entirely  without  significance  as  far  as  any  surgical  procedures 
are  concerned.  Of  the  nine  bullets  fired  through  living  sheep, 
all  had  gone  straight  through  the  body  except  the  one  which 
was  lost — there  was  no  deviation  whatever  that  we  could 
discover  with  our  means  of  measurement.  I  think  that  I  am 
warranted  in  saying  that  the  idea  so  prevalent  in  the  profession, 
that  bullets  entering  the  abdomen  are  inclined  to  all  kiAds  of 
devious  courses,  is  not  correct — at  least  as  regards  conical 
bullets  fired  at  short  range.  I  will  cheerfully  concede  that  these 
experiments  are  not  conclusive  with  regard  to  round  balls  or 
spent  balls  coming  from  a  great  distance,  although  I  can  see  no 
reason  why  spent  balls  should  be  more  inclined  to  deflection 
than  balls  fired  with  low  initial  velocity,  as  was  the  case  with 
the  bullets  of  22  calibre.  It  would,  for  obvious  reasons,  be 
extremely  difficult  to  study  the  effects  of  spent  balls  in  an  experi- 
mental way,  and  it  will  probably  require  another  war  to  set  the 
matter  entirely  at  rest. 

I  am,  however,  very  much  inclined  to  the  belief  that  the  whole 
doctrine  of  balls  glancing  from  soft  tissues  is  a  fable  founded 
upon  imperfect  observations  and  wrong  deductions.  How  easy 
it  is  for  men  to  deceive  themselves  in  this  way  may  be  seen  in 
the  account  of  a  case  reported  by  Arthur  J.  Barker  in  the  British 
Medical  Journal  of  March  17,  1888.  This  patient,  a  would-be 
suicide,  shot  himself  in  the  abdomen  with  a  small  bullet.  The 
ball  entered  over  the  right  costal  cartilage,  one  inch  from  the 
median  line  and  on  a  level  with  the  tip  of  the  ensiform  cartilage. 
A  bruise  was  found  on  the  surface  of  the  liver  and  the  ball  itself 
was  found  in  the  omentum  below  the  colon,  no  other  organ 
having  been  injured.  As  the  patient  lay  upon  the  operating 
table  the  course  of  the  bullet  was  apparently  crooked,  and  the 
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surgeon  explains  its  course  by  assuming  that  it  had  glanced 
from  the  surface  of  the  liver.  A  moment's  reflection  will  show 
that  that  is  an  impossible  theory.  The  peritoneal  cavity  is  an 
air-tight  cavity  and  the  viscera  are  packed  tightly  together  and 
held  in  position  by  elastic  walls.  It  contains  no  air  or  gas 
whatever  and  only  sufficient  serum  to  keep  the  peritoneal  sur- 
faces lubricated.  The  various  peritoneal  surfaces  are  everywhere 
forced  by  atmospheric  pressure  into  close  contact,  and  we  may 
safely  say  that  a  free  surface  is  never  to  be  found  in  the  normal 
peritoneal  cavity.  Now  assuming  that  Barker's  patient  was 
otherwise  in  normal  condition,  and  especially  that  he  had  no 
dropsy,  we  know  that  the  upper  surface  of  the  liver  must  have 
been,  at  the  time  of  the  shooting,  in  contact  either  with  the 
diaph^agm  and  abdominal  wall  or  with  some  intervening  por- 
tion of  the  stomach  or  intestine.  In  either  case  its  contact  with 
the  neighboring  surface  was  immediate  or  with  the  intervention 
at  most  of  an  exceedingly  thin  layer  of  serum,  which  is  as  incom- 
pressible as  water.  A  ball  glancing  from  the  upper  surface  of 
the  liver  must  of  necessity  have  penetrated  the  adjacent  surface, 
whatever  it  may  have  been.  If  the  stomach  or  any  part  of  the 
intestine  had  been  situated  between  the  liver  and  the  abdominal 
wall,  it  would  inevitably  have  suffered  injury.  But  this  was  not 
the  case.  The  ball,  therefore,  struck  the  liver  where  it  lay  in 
close  contact  with  a  wall  of  muscle  and  tendon  much  tougher 
and  more  resisting  than  itself.  To  suppose  that  the  ball  would 
leave  the  softer  substance  of  the  liver,  to  enter  the  harder  oppos- 
ing surface  of  the  wall,  would  be  to  suppose  that  it  would  follow 
a  path  in  direct  violation  of  physical  laws.  The  fact  is,  the 
abdominal  wall  was  not  touched  at  all  after  its  first  penetration 
by  the  bullet.  The  theory,  therefore,  of  a  glancing  bullet  is  not 
tenable.  The  explanation  of  the  apparently  devious  route  of 
the  ball  is  easy  on  other  grounds. 

It  is  natural  for  men  to  shrink  from  an  expected  injury  and 
to  withdraw  any  member  of  the  body  which  is  threatened— even 
desperate  men  who  seek  to  commit  suicide  cannot  altogether 
prevent  the  manifestation  of  this  imperative  instinct.  When 
Barker's  patient  put  the  pistol  to  his  abdomen  he  instinctively 
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retracted  that  part  of  the  body  in  anticipation  of  the  expected 
hurt.  He  was  furthermore  inclined  to  assume  a  position  with 
his  shoulders  forward  and  his  belly  drawn  back  by  the  greater 
ease  with  which  a  pistol  could  be  held  to  the  abdomen  when  in 
that  attitude.  But  a  ball  fired  into  the  abdomen  when  that  part 
of  the  body  was  retracted  and  the  chest  advanced,  could  very 
easily  have  wounded  the  liver  and  been  arrested  in  the  omentum 
just  as  happened  in  the  case  we  have  been  considering  without 
deviating  in  the  slightest  from  a  straight  line.  In  Mr.  Barker's 
case,  then,  the  bullet  did  not  glance  from  the  liver,  but  the  abdo- 
men changed  its  shape  after  the  shooting  and  the  straight  course 
of  the  ball  became  apparently  crooked  In  my  opinion,  almost 
all  apparent  deflections  of  bullets  fired  into  the  abdomen  are 
due  to  subsequent  changes  in  the  position  of  the  abdominal 
walls  or  viscera,  caused  either  by  muscular  contraction  and 
relaxation  or  by  a  change  in  the  position  of  the  intestines  from 
the  passage  of  gas  and  other  causes.  It  is  possible,  in  fact^  for 
a  bullet,  passing  through  the  peritoneal  cavity,  to  be  deflected 
only  when  it  comes  in  contact  with  some  hard  substance,  such 
as  a  coin,  a  stone,  a  bone,  or  a  concretion  in  the  intestinal 
canal ;  these  occurrences  must  be  very  rare.  In  nearly  all  of 
the  sheep  upon  which  I  experimented  there  were  multitudes 
of  hard  concretions,  attached  some  to  the  small  and  some  to 
the  large  intestines.  Of  their  cause  and  nature  I  have  no 
knowledge,  but  on  superficial  examination  they  seemed  to  con- 
sist of  calcareous  deposits.  It  is  singular  that  of  all  the  bullets 
fired  through  these  animals,  none  should  have  been  turned  aside 
by  coming  in  contact  with  these  hard  balls.  I  wished,  in  my 
operations  on  sheep,  to  determine  experimentally  the  degree  of 
variation  in  the  position  of  the  bowels  at  different  times.  It  was 
my  idea  to  open  the  abdomen  by  a  small  incision,  pull  out  two 
or  three  of  the  nearest  coils  of  intestines,  mark  them  by  a  thread, 
return  them  into  the  abdomen,  sew  up  the  wound,  let  the  sheep 
run  for  three  or  four  hours  and  then  kill  them  and  examine  the 
marked  viscera  with  reference  to  any  changes  which  might  have 
been  made  in  their  relative  positions.  I  did  this  with  five  sheep, 
but  unfortunately  their  stomachs  were   so  full  of  grass  as   to 
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make  all  other  viscera  inaccessible  through  a  small  wound. 
The  threads  were  all  found  in  the  stomachs  or  large  intestines 
directly  under  the  wounds,  and  the  experiment  in  this  regard 
was  a  failure.  It  is  doubtful,  however,  whether  we  could  draw 
correct  conclusions  as  to  the  human  subject  from  experiments 
made  on  the  lower  animals,  on  account  of  the  difference  in  the 
form  of  the  bowels  and  in  the  shape  of  the  abdominal  cavities. 
It  is  nevertheless  a  question  of  great  importance  in  the  surgery 
of  gunshot  wounds,  to  what  extent  the  intestines  vary,  their  rela- 
tive positions  from  one  hour  to  another.  How  far,  under  ordinary 
circumstances,  can  a  coil  of  intestine  move  from  the  position  in 
which  it  lay,  when  cut  by  a  bullet  ?  It  is  evident  that  it  could 
not  move  beyond  the  length  of  its  mesentery ;  but  whether  its 
ordinary  variations  in  position  would  be  great  or  little,  has  not 
as  yet  been  determined.  When,  however,  we  consider  the 
crowded  condition  of  the  peritoneal  cavity,  in  which  in  normal 
conditions  there  is  no  vacant  space  and  in  which  every  portion 
of  the  intestine  is  supported  by  some  opposing  portion,  it  seems 
probable  that  the  range  of  motion  may  be  quite  limited  under 
ordinary  circumstances. 

Light  might  be  thrown  upon  this  question  if,  in  a  great 
number  of  post-mortem  examinations,  the  exact  position  of 
certain  well-defined  segments  of  the  intestine  were  accurately 
noted.  If,  for  instance,  the  position,  on  opening  the  cadaver,  of 
that  portion  of  the  ileum  which  is  three  feet  distant  from  the 
ileo-caical  valve,  were  recorded  in  one  thousand  post-mortems, 
we  could  form  a  very  exact  idea  of  the  relative  mobility  of  that 
part  of  the  bowel.  The  accumulation  of  great  numbers  of  such 
observations  would  be  of  great  importance  to  the  practical  sur- 
geon, as  he  could  from  their  study  form  a  judgment  as  to  the 
probable  displacement  of  injured  intestines  after  the  reception 
of  the  injury. 

My  third  proposition  is  as  follows  :  An  incision  made  directly 
in  the  course  of  the  ball  will  give  the  shortest  route  to  the 
injured  parts.  If  my  second  proposition  is  correct,  this  will  re- 
quire but  little  di.scussion.  If  balls  pass  through  the  abdomen 
in  straight  lines,  a  cut  over  the  path  of  a  ball  will  open  the 
nearest  possible  way  to  the  wounds  underneath,  provided  the 
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viscera  have  not  shifted  their  places  since  the  shooting.  Even 
then  they  could  be  easily  brought  into  the  wound  for  the  pur- 
poses of  repair.  Coils  of  intestine  or  viscera  which  could  not 
be  brought  into  such  a  wound  could  not  possibly  have  been 
struck  by  the  ball. 

Proposition  fourth.  The  contents  of  the  bowel  may  be  made 
to  discharge  through  an  open  gunshot  wound  by  manipulation 
and  pressure.  If  a  gunshot  wound  of  the  intestine  will  not 
under  pressure  permit  discharge,  it  is  because  it  has  been  closed 
by  the  eversion  of  membrane  or  by  the  exudation  of  plastic 
lymph.  In  either  case  the  wound  would  probably  recover  with- 
out suture  if  kept  perfectly  aseptic  and  if  the  bowels  are  kept 
perfectly  quiet. 

Proposition  fifth.  An  empty  condition  of  the  alimentary 
canal  is  most  favorable  to  healing.  To  secure  this  as  far  as 
possible,  it  may  be  proper  in  some  cases  of  injury  of  the  bowel 
after  a  hearty  meal  to  evacuate  the  stomach  by  means  of  a 
siphon.  This  would  be  especially  indicated  in  wounds  of  the 
stomach,  duodenum,  and  upper  part  of  the  jejunum,  whether 
the  surgeon  does  or  does  not  decide  upon  operative  treatment. 
In  small  wounds  of  the  stomach  and  duodenum  suture  may 
sometimes  be  omitted  if  the  surgeon  can  be  assured  that  those 
viscera  are  empty. 

Proposition  sixth.  Agglutination  and  limitation  of  the  morbid 
process  consequent  upon  gunshot  wounds  of  the  intestines  may 
take  place  as  early  as  the  sixth  day.  In  treating  these  cases 
the  surgeon  should  be  careful  to  make  the  abdominal  incision 
entirely  within  the  limits  of  the  morbid  area.  We  should  then 
treat  the  cases  by  irrigation  and  drainage,  and  postone  all  further 
operative  procedures  until  the  inflammatory  action  has  all  passed 
over  and  the  wound  has  nearly  healed.  As  the  diagnosis  of 
these  cases  cannot  be  established  until  the  incision  is  made 
through  the  abdominal  wall,  all  cases  of  penetrating  gunshot 
wounds  of  the  abdomen  more  than  six  hours  old  should  be 
operated  on  by  incisions  made  in  the  line  taken  by  the  ball  in 
its  passage. 

Proposition  seventh.  Sena's  method  of  hydrogen-gas  insuffla- 
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tion,  however  admirable  in  recent  cases,  should  be  used  with 
great  caution  after  the  lapse  of  a  few  hours.  The  distention 
and  motion  of  the  gut  caused  by  the  insufflation  might  rupture 
inflammatory  adhesions,  burst  open  intestinal  wounds  that  had 
nearly  healed,  make  a  peritonitis  general  which  had  become 
circumscribed.  Further  experiments  are  required  to  determine 
how  far  this  plan  of  making  a  diagnosis  can  be  tried  with  safety 
to  the  patient. 

Proposition  eighth.  The  dangers  of  an  operation  for  pene- 
trating gunshot  wounds  of  the  abdomen  are  directly  in  propor- 
tion to  the  length  of  the  operation  and  to  the  amount  of  evis- 
ceration. Surgeons  should  aim  to  do  the  operations  as  quickly 
as  possible,  and  should  omit  all  procedures  which  add  to  their 
length  without  accomplishing  a  proportionate  amount  of  good. 
In  so  doing  it  may  be  necessary  for  him  to  balance  one  danger 
against  another  and  to  choose  that  method  of  operating  which 
has  the  minimum  amount  of  risk.  The  length  of  an  operation 
may  be  lessened : 

1st.  By  strictly  limiting  the  examination  of  the  viscera  to 
such  of  them  as  may  have  been  in  the  course  of  the  ball. 

2d.  By  suturing  wounds  in  the  gut,  whenever  it  is  possible^ 
instead  of  excising  them.  The  severe  operation  of  excision 
should  be  reserved  for  wounds  that  do  not  permit  inversion  and 
suture. 

3d.  By  omitting  all  operative  procedures,  even  suture,  in  all 
wounds  which  have  become  so  thoroughly  occluded  by  plastic 
material  that  the  contents  of  the  bowel  cannot  be  passed  through 
them. 

4th.  When  many  wounds  occur  near  together,  by  operating 
first  on  those  wounds  which  imperatively  demand  it  and  leaving 
to  the  last  those  which  may  recover  without  operation.  If  the 
stomach  and  small  intestine  are  both  perforated,  the  small  in- 
testine should  be  first  attended  to,  for  the  reason  that  the  empty 
stomach  may  recover  without  suture  from  severe  wounds.  So, 
too,  wounds  which  are  large  should  be  sutured  before  wounds 
which  arc  small,  and  wounds  which  are  discharging  before 
wounds  which  are  occluded. 
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5th.  By  never  eviscerating  a  patient,  except,  first,  when  hem- 
orrhage is  otherwise  uncontrollable ;  or.  second,  where  there  is 
evidently  a  discharging  wound  which  cannot  otherwise  be  found. 
The  evisceration  of  a  patient  I  believe  to  be  fully  as  dangerous 
as  any  unrepaired  gunshot  wound  of  an  intestine,  which  cannot 
be  made  to  discharge  its  contents  by  manipulation  and  pressure. 
The  examination  of  the  whole  intestine  by  slipping  it  from  one 
end  to  the  other  through  the  fingers,  though  not  causing  the 
exposure  of  evisceration,  nevertheless  consumes  an  enormous 
amount  of  time,  and  reduces  very  materially  the  strength  of  the 
patient.  In  my  opinion,  surgeons  have  exaggerated  the  difficul- 
ties in  the  way  of  discovering  wounds,  which  have  made  this 
procedure  necessary.  The  incision  over  the  course  of  the  ball 
will  aid  materially  in  the  diagnosis  by  exclusion,  for  no  intes- 
tine which  cannot  be  brought  into  the  path  of  the  missile  could 
possibly  have  been  hit  by  it.  It  is  not  probable  that  a  gut 
would  slip  more  than  three  or  four  inches  away  from  the  place 
it  occupied  when  wounded,  and  with  the  incision  I  have  men- 
tioned, the  necessity  would  rarely  occur  of  examining  any  other 
viscent  than  those  in  the  immediate  neighborhood  of  the 
wound.  Let  us  suppose  that  a  surgeon  in  operating  has  re- 
paired all  of  the  wounds  he  has  been  able  to  find  in  or  near  the 
course  of  the  ball ;  he  has  washed  out  the  abdominal  cavity  ;  he 
has  put  in  his  hands  and  gently  pressed  upon  all  of  the  viscera 
which  could  possibly  have  been  injured,  and  his  hands  have 
come  out  clear  and  unstained;  he  has,  furthermore,  with  soft 
sponges  wiped  out  the  lower  part  of  the  abdominal  cavity 
without  finding  any  blood  or  feces.  Shall  he  then,  without  any 
evidence  whatever  o(  an  additional  wound,  subject  his  already 
exhausted  patient  to  a  most  dangerous  procedure  on  the  mere 
suspicion  that  there  might  be  a  still  undiscovered  wound  ?  In 
doing  so  a  surgeon  might  either  find  an  additional  wound  or  he 
might  not.  In  the  first  case,  he  would  probably  find  it  occluded 
and  not  needing  suture.  In  the  second  case,  he  would  have  the 
immense  satisfaction  of  knowing  that  for  the  sake  of  treating  a 
wound  which  did  not  exist,  a  wound  which  was  the  mere  fig- 
ment of  his  own  imagination,  he  had  subjected  his  patient  to  aa 
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operation  which  would  immensely  lessen  his  chances  of  re- 
covery. There  are  occasions  when  these  exhaustive  examina- 
tions of  the  whole  intestinal  tract  may  be  necessary,  but  I  wish 
earnestly  to  protest  against  the  habit  of  making  them  in  all  pa- 
tients suffering  from  these  wounds.  A  more  careful  examina- 
tion of  the  wound  of  entrance  and  a  thorough  study  of  the 
course  of  the  ball  will  render  unnecessary  the  manipulation  of 
any  other  viscera  or  portions  of  the  intestine  than  those  which 
lie  in  the  immediate  neighborhood  of  the  path  taken  by  the 
missile. 

Our  object  in  operating  is  not  to  make  a  complete  and  logical 
operation,  it  is  not  to  sew  up  every  possible  wound  of  an  intes- 
tine; it  is  if  possible  to  save  our  patients.  If  the  chances  of  life 
are  better,  as  I  believe  them  in  many  cases  to  be,  with  the  omis- 
sion of  the  exhausting  methods  of  intestinal  examination,  which 
usually  are  precautionary  rather  than  curative,  then  those 
methods,  if  not  altogether  abandoned,  should  be  employed  only 
when  the  indications  for  their  use  are  positive  and  certain. 

It  is  better  to  have  an  occasional  patient  die  of  an  undiscov- 
ered wound  rather  than  to  kill  many  by  unnecessary  procedures. 

In  every  case  the  ability  of  the  patient  to  endure  the  treat- 
ment should  be  carefully  considered  before  subjecting  him  to 
any  procedure  whatever  that  is  not  absolutely  necessary. 

Proposition  ninth.  In  cases  of  gunshot  penetrating  wounds 
of  the  abdomen,  in  which  patients  may  be  evidently  too  weak 
to  endure  the  radical  operations  for  the  repair  of  their  injuries, 
efforts  may  be  made  to  give  them  relief  by  operations  of  less 
severity.  Laparotomy  and  drainage  should  then  take  the  place 
of  laparotomy  and  repair  of  intestinal  wounds. 

Incision  over  the  site  of  the  wounds,  the  rapid  attachment  of 
the  wounded  intestines  to  the  abdominal  walls,  or  the  complete 
withdrawal  from  the  abdominal  cavity  of  a  badly  injured  coil  of 
intestine,  and  its  temporary  fixation  on  the  outer  surface  of  the 
abdomen,  as  in  some  ca.ses  of  gangrenous  hernia,  the  irrigation 
of  the  abdominal  cavity,  and  tlie  in.sertion  of  large  drainage 
tubes — all  procedures  requiring  but  little  time  and  making  but 
little  demand  on  the  strength  of  the  patient — may  offer  a  possible 
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hope  of  recovery  when  an  expectant  plan  of  treatment  would 
be  inevitably  fatal. 

I  do  not  advance  these  propositions  in  any  way  as  rules  for 
adoption.  They  are  merely  opinions  of  my  own,  which  are  ex- 
pressed in  the  hope  of  exciting  discussion  regarding  matters 
about  which  I  differ  from  some  members  of  the  profession  who 
may  justly  be  regarded  as  authorities.  Our  exj^erience  in  the 
operative  treatment  of  gunshot  wounds  of  the  intestines  is  as 
yet  too  insignificant  to  warrant  us  in  establishing  any  methods 
of  procedure  to  which  surgeons  should  be  held  bound. 

In  conclusion  I  wish  to  acknowledge  my  indebtedness  to  Dr. 
Yates,  of  Roseville,  Mich. ;  Dr.  Glover,  of  Frazer,  Mich. ;  and 
Mr.  Ives,  of  Detroit,  for  their  valuable  assistance  in  my  experi- 
mental work. 
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DISCUSSION. 

Dr.  D.  W.  Yandell,  of  Louisville,  Ky. 

I  am  very  sure  that  the  Fellows  of  the  Association  have  not  listened 
to  a  more  interesting  paper  than  that  which  has  just  been  read,  for 
the  work  which  it  describes  is  original  and  the  propositions  which  it 
enunciates  are  new.  I  see  no  room  for  discussion  unless  one  differs 
from  the  views  expressed  in  certain  of  the  propositions.  The  statement 
which  has  been  made  in  regard  to  the  course  of  balls  is,  I  confess,  new 
to  me.  I  certainly  thought  my  experience  established  that  balls  did 
often  deviate  very  greatly  in  their  course  after  entering  the  body.  I 
understand  that  this  conclusion  of  the  essayist  relates  exclusively  to  the 
abdominal  cavity.  I  cannot  gainsay  anything  that  he  has  stated  on 
this  point,  for  the  ground  on  which  he  bases  his  proposition  is  that 
it  is  not  a  deviation  of  the  ball,  but  a  displacement  of  the  intestines 
subsequent  to  the  injury  which  causes  the  seeming  deviation  in  the  course 
of  the  missile.  This  is  a  new  thought  to  me,  and  while  I  will  not  dispute 
the  correctness  of  the  statement,  I  am  not  altogether  prepared  to 
believe  it.  I  have  no  experiments  to  report  which  are  at  variance  with 
it,  yet  if  I  accept  it  I  must  do  so  with  certain  mental  reservations.  I 
am  sure  balls  do  deviate  in  their  course  through  other  cavities,  and  I  fail 
to  see  why  they  should  not  do  so  in  the  case  of  the  abdomen.  I  know 
a  man  to  discharge  a  gun  when  the  muzzle  rested  against  the  front  of 
his  chest,  immediately  over  his  heart,  and  the  charge  go  entirely 
around  the  body  without  touching  the  lung.  The  shot  and  wadding 
and  bits  of  clothing  were  removed  as  they  lay  in  the  muscles  of  the 
back  and  he  recovered  without  a  bad  symptom.  Mr.  Henry  Clay,  a 
grandson  of  the  great  Commoner,  was  kitted  by  a  pistol-ball  fired  by 
a  man  standing  directly  in  front  of  him  and  but  a  few  feet  away. 
The  ball  entered  the  abdomen  just  above  Poupart's  ligament  on  the 
right  side.  It  was  found  at  the  autopsy  just  behind  the  spleen,  having 
wounded  the  intestine  in  many  points  in  its  course.  Now  I  am  not 
prepared  to  believe  that  this  great  deviation  in  the  course  of  the  ball 
was  due  to  any  change  in  position  of  Mr.  Clay  at  the  instant  the  shot 
was  fired.  He  was  standing  erect;  was  not  expecting  to  be  shot — had 
no  fear  of  being  shot.  I  must  ask  therefore  that  further  experiments 
be  made  before  I  subscribe  fully  to  the  doctrine  advanced. 
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Another  important  point  is  in  regard  to  evisceration  in  shot  wounds 
of  the  belly.  I  have  thought  it  the  proper  thing  to  do  and  clearly 
good  surgery  to  eviscerate  in  the  search  for  wounds,  assuming  that  the 
wound  might  be  of  any  form  or  anywhere,  the  ball  entering  at  one 
place  and  being  found  at  another.  Under  that  theory,  I  thought  that, 
after  sewing  intestinal  wounds,  tying  bleeding  vessels,  and  attempting 
to  cleanse  the  abdominal  cavity  and  failing  to  do  so,  I  was  justified  in 
turning  out  more  or  less  of  the  intestine  in  the  search  for  other  wounds. 
Now  if  it  be  proven  that  balls  are  not  deflected,  there  is,  I  should  think, 
much  less  occasion  to  do  this.  We  may  then,  as  a  rule,  content  our- 
selves with  searching  for  wounds  in  a  straight  line — between  the  points 
of  entrance  and  exit,  if  the  latter  exists. 

I  am  glad  that  the  essayist  has  emphasized  the  importance  of  tying 
the  large  vessels  first  and  then  going  to  the  smaller,  and  closing  the 
large  openings  in  the  bowel  first  before  closing  the  smaller  openings. 

In  those  extreme  cases  where  the  patient  is  greatly  exjiausted,  the 
attempt  to  bring  the  edges  of  the  wounded  intestine  to  the  surface 
and  secure  them  at  the  abdominal  opening,  seems  to  me  to  be  con- 
servative, and  I  think  it  a  wise  thing  to  do.  When  I  say  that  I  am 
greatly  obliged  to  Dr.  McGraw  for  this  paper,  I  think  that  I  express  the 
feeling  of  the  whole  Association. 

Dr.  Charles  B.  Nancrede,  of  Philadelphia. 

I  can  only  re-echo  the  remarks  of  the  gentleman  that  preceded  me 
in  regard  to  the  important  contribution  presented  to  us  this  afternoon. 
Valuable  as  experiments  are,  I  think  that  they  should  be  checked  by 
actual  observation  on  the  human  subject.  1  am  certainly  acquainted 
with  one  case  which  appears  to  militate  against  the  proposition  that,  in 
the  abdominal  cavity,  balls  pursue  a  direct  course  from  the  point  of 
entrance  to  the  point  of  exit,  or  point  of  lodgement,  as  the  case  may 
be.  The  case  was  one  of  pistol  wound  of  the  abdomen,  reported  to 
the  Philadelphia  Academy  of  Surgery  by  Dr.  John  H.  Packard. 
Fearing  that  my  memory  of  the  details  of  the  case  nuy  not  be  correct, 
I  would  ask  Dr.  Mears  to  describe  it ;  the  ball  entered  the  ab- 
domen, I  think,  after  passing  through  the  left  chest  and  diaphragm, 
wounded  the  bowel,  and  then  passed  out  of  the  abdomen  into  the  right 
chest;  at  any  rate,  it  pursued  an  equally  erratic  course,  if  not  the 
exact  one  I  have  described.  There  are  such  a  number  of  cases  on 
record  similar  to  that  reported  by  Dr.  Yandell,  that  it  seems  difficult 
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to  believe  that  balls  are  not  occasionally  deflected — and,  if  occa- 
sionally, we  have  no  security.  If  the  rule  is  not  absolute,  we  cannot 
omit  the  necessary  detail  which  most  of  us  have  been  led  to  follow 
either  from  theory  or  from  experience — more  particularly  the  latter. 

In  regard  to  the  incision  to  be  made  :  From  the  operations  which  I 
have  performed — mostly  with  the  median  and  some  with  the  lateral 
incision — for  stab  wounds,  for  ball  wounds,  for  perforation  of  the 
bowel,  and  for  other  conditions,  and  from  the  operations  in  which  I 
have  assisted  colleagues,  I  am  driven  to  the  conclusion  that,  unless  we 
are  certain — and  we  rarely  can  be — that  the  ball  has  passed  in  a  di- 
rectly antero-posterior  direction,  the  median  incision  is  to  be  adopted 
except  in  very  rare  cases.  Every  case,  however,  must  be  judged  by 
itself,  but  I  think  that  in  the  majority  of  instances  the  median  incision 
will  give  us  the  best  access  to  all  ball  wounds  of  the  abdomen.  If  the 
ball-wound  track  is  oblique,  the  median  incision  will  certainly  bring 
us  to  the  last  wounds  directly  and  place  us  no  further  from  the  wounds 
made  first,  than  the  lateral  incision  will  from  wounds  which  may  be 
produced  last.  By  the  lateral  incision  we  shall  indeed  reach  the 
wounds  made  first,  while  those  made  last  may  be  far  away.  By  the 
median  incision  we  reach  the  last-made  wounds  first,  and  may  have 
some  difficulty  in  reaching  the  wounds  first  made.  From  the  fact  that 
in  many  of  the  observed  cases  the  ball  wounds  in  the  viscera  have  not 
been  immediately  under  the  point  of  entrance  of  the  ball,  and  from 
the  fact  that  Dr.  McGraw  has  demonstrated  that  changes  in  the  posi- 
tion of  the  body  at  or  after  the  time  of  the  wound  will  alter  the  rela- 
tive position  of  the  wounds  in  the  abdomen  and  in  the  viscera,  I 
still  feel  inclined  to  employ  the  median  incision  in  all  cases  except 
those  which  he  has  described,  where  limitation  of  the  fecal  abscess  has 
occurred  by  adhesions.  In  our  large  cities,  patients  usually  die  or  are 
operated  upon  before  such  changes  have  had  time  to  occur.  As  I  have 
had  no  experience  with  any  such  case,  I  prefer  to  express  no  dogmatic 
opinion. 

By  evisceration,  so  called,  I  understand  Dr.  McGraw  to  mean  re- 
moval of  the  intestines  altogether.  The  question  of  shock  and  paretic 
dilatation  of  bloodvessels  from  atmospheric  influences  is  largely  de- 
pendent upon  the  manner  in  which  the  intestines  are  examined.  Both 
are  much  less  if  the  bowel  is  drawn  from  the  abdominal  incision  inch 
by  inch,  examined,  and  at  once  returned,  than  if  the  twenty-five  or 
thirty  feet  of  intestine  are  removed  en  masse.  Here  the  exposure  and 
the  bruising  in  the  subsequent  efforts  to  return  the  bowel  are  what  do 
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the  harm.  It  has  seemed  to  me  that,  as  long  as  you  keep  away  from 
the  larger  branches  of  the  solar  plexus,  there  is  very  little  shock  or 
dilatation  of  the  vessels.  When  you  approach  the  solar  plexus  the 
pulse  falls  at  once  and  the  bloodvessels  tend  to  dilate.  Checking  the 
experiments  by  the  study  of  cases,  we  know  that  many  instances  of 
penetrating  ball  wounds  of  the  abdomen,  even  in  the  hands  of  experi- 
enced operators,  have  been  followed  by  death  as  the  result  of  some 
wound  of  the  viscera  or  of  a  bloodvessel  being  overlooked.  I  know 
of  one  case  where,  after  the  toilet  had  been  made  and  everything 
thought  secure,  blood  began  to  well  up  from  the  iliac  fossa,  and,  on 
examination,  the  iliac  vein  was  found  to  be  wounded.  This  patient 
died  eventually.  I  cannot  help  thinking  that  the  only  safe  way  of 
judging  in  any  case  is  what  you  would  do  in  your  own  person  or  in 
one  of  your  own  family  in  a  given  injury,  being  guided  by  your  own 
knowledge  and  experience  and  the  experience  of  the  profession,  and, 
personally,  I  should  prefer  to  be  "eviscerated,"  as  Dr.  McGraw  ternas 
it,  than  have  any  wound  overlooked.  Evisceration  should  be  per- 
formed after  the  modified  method  that  I  have  mentioned,  and  in  the 
careful  manner  indicated,  unless  there  is  positive  proof  that  nothing 
else  has  been  injured  than  the  parts  immediately  adjacent  to  the  ab- 
dominal wound. 

There  is  one  other  point.  I  do  not  expect  that  I  shall  ever  acquire 
such  skill  in  manipulation  that,  when  I  see,  perhaps,  an  insignificant 
wound  of  the  bowel,  and  at  a  short  distance  another  and  more  im- 
portant wound,  I  can  drop  the  small  wound  and  attend  to  the  larger,' 
and  be  sure  that  I  shall  be  able  to  find  the  first  one  without  serious, 
prolonged,  and  unjustifiable  manipulation  of  the  contents  of  the  ab- 
domen. Either  close  the  wound  before  you  or  make  up  your  mind 
that  it  does  not  need  it.  If  your  patient  is  bleeding  to  death  put  on  a 
pair  of  clip  forceps.  The  universal  experience  with  ball  wounds,  that 
they  produce  death  of  tissue  in  their  track,  with  subsequent  sloughing, 
will  not  warrant  us  in  allowing  any  trifling  wound  to  go  unclosed  by 
art.  The  experiments  of  Parkes  and  others  have  demonstrated  that 
there  may  be  what  appear  to  be  mere  abrasions  of  the  peritoneal  sur- 
face of  the  bowels  which  yet  may  result  in  sloughing  of  one  or  more 
inches  of  the  injured  side  of  the  bowel. 

This  is  a  timely  and  admirably  suggestive  paper,  but  I  think  that  we 
are  not  in  a  position,  as  yet,  to  dogmatize  in  regard  to  these  matters, 
and  I  humbly  submit  that  some  of  the  strictures  which  I  have  felt 
compelled,  in  the  cause  of  science,  to  pass  upon   this  paper,  with  all 
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kindly  intentions  and  a  desire  for  true  advance,  are  also  worthy  of 
consideration. 


Dr.  J.  EwiNG  Mears,  of  Philadelphia. 

The  case  of  Dr.  Packard  to  which  Dr.  Nancrede  has  referred  is 
reported  in  the  Medical  News  of  July  3,  1886.  The  course  taken  by 
the  bullet  is  thus  described:  "Entering  between  the  ninth  and  tenth 
left  ribs,  about  an  inch  posterior  to  their  junction  with  their  cartilages, 
it  ran  along  the  wall,  penetrated  the  diaphragm,  and  thus  entered  the 
abdominal  cavity  in  a  direction  upward  and  inward — wounded  the 
stomach  near  its  lesser  curvature  and  cardiac  end — struck  the  liver 
two  mches  from  its  anterior  border  and  one  inch  to  the  left  of  the 
suspensory  ligament,  across  which  it  passed,  ploughing  the  substance 
of  the  gland  to  the  depth  of  half  an  inch  and  for  a  distance  of  three 
inches,  pierced  the  diaphragm  again  and  cut  the  right  mammary  artery 
across;  passing  out  at  the  fifth  interspace  it  then  entered  the  mammary 
gland,  reached  the  skin  and  made  a  small  bruise,  dipped  back  again 
and  finally  lodged  under  the  skin  about  an  inch  below  the  position  of 
the  first  bullet — two  or  three  inches  below  the  axilla  on  the  right  side. 

I  think  the  Association  is  under  great  obligations  to  Dr.  McGraw  for 
having  presented  this  subject  to  it  for  study  and  discussion,  and  the 
discussion  should  not  be  closed  without  a  decided  expression  from  the 
.Association  in  regard  to  two  important  propositions  which  he  has 
submitted :  first,  in  regard  to  the  line  of  incision  to  be  employed  in 
opening  the  abdominal  cavity  in  these  cases;  and  second,  in  regard  to 
the  necessity  for  a  systematic  search  for  all  wounds  after  the  abdomen 
has  been  opened. 

I  think  it  is  the  experience  of  all  who  have  had  much  to  do  with 
abdominal  sections,  that  the  linea  alba  presents  the  anatomical  line — 
the  line  of  separation  between  the  two  halves  of  the  abdominal  wall, 
and  one  in  which  a  small  incision  or  one  extending  from  the  ensiform 
cartilage  to  the  symphysis  pubis  can  be  easily  and  safely  made.  In  the 
lateral  incision  this  cannot  be  done.  It  cannot  be  done  without 
involving  structures  which  are  important,  and  without  the  danger  of 
hemorrhage  which  we  avoid  in  section  of  the  linea  alba.  I  think  it 
must  be  the  experience  of  Dr.  McGraw  that  by  a  long  incision  in  the 
linea  alba  he  can  inspect  the  entire  abdominal  cavity.  I  admit  that 
in  stab  wounds,  an  incision  over  the  position  of  the  wound  may  reach 
the  injured  viscera,  but  in  gunshot  wounds  I  think  it  is  our  duty  to 
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open  the  abdominal  cavity  by  an  incision  in  the  median  line  so  that  a 
thorough  and  complete  examination  of  its  contents  can  be  made. 

With  regard  to  the  evisceration  of  the  patient,  as  it  has  been  termed, 
I  believe  it  is  better  that  the  patient  should  be  permitted  to  die  without 
any  operation,  rather  than  that  an  imperfect  and  incomplete  operation 
should  be  performed.  I  think  we  would  be  culpable — in  the  light  of 
our  knowledge  and  experience  to-day,  very  culpable — if  we  submitted 
a  patient  to  the  dangers  of  abdominal  section  and  closed  the  abdominal 
wound  without  satisfying  ourselves  by  thorough  examination  that  wc 
had  found  and  had  given  attention  to  every  wound  which  had  been 
inflicted.  I  believe  with  Dr.  Nancrede  that  it  is  unnecessary  to  turn 
the  intestines  entirely  out  of  the  abdominal  cavity,  for  I  think  we 
can  discover  any  wound  of  the  intestine  by  slipping  it  through  the 
hands,  projecting  only  a  small  portion  of  the  intestine  outside  of  the 
peritoneal  cavity  at  one  time. 

These  are  two  important  points  upon  which  the  views  of  the  Associ> 
ation  should  be  clearly  expressed  ;  first,  that  in  cases  of  gunshot 
wounds  of  the  abdomen,  where  laparotomy  is  indicated,  the  operation 
should  be  performed  by  such  an  incision  as  will  give  the  surgeon  com- 
plete control  of  the  contents  of  the  abdomen  ;  and,  second,  that  such 
operation  should  be  so  extended  that  the  slightest  wound  of  the 
intestines  or  bloodvessels  should  not  escape  attention. 

Dr.  R.  a.  Kinloch,  of  Charleston,  S.  C. 

I  wish  only  to  say  that  I  think  that  it  is  the  duty  of  every  member 
of  this  Association  to  speak  positively  upon  two  principles  of  practice 
announced  in  the  paper  just  read,  which  I  think  are  unsafe  to  follow. 
They  have  both  been  alluded  to  by  previous  speakers,  one  of  them, 
perhaps,  not  so  distinctly  as  I  should  like  to  have  heard.  The  first 
that  I  would  refer  to  is  the  leaving  of  one  wound  to  search  for  another. 
I  believe  that  we  should  take  up  and  attend  to  every  wound  as  we 
meet  it.     If  this  is  not  done  some  wounds  will  be  neglected. 

The  second  point,  and  which  is  likely  to  be  most  detrimental  in 
practice,  is  that  the  operator  should  be  allowed  to  ass'ime  there  are 
certain  wounds  which  do  not  need  suturing,  even  after  they  are  dis- 
covered. I  think  this  is  the  falsest  doctrine  of  all.  If  we  open  the 
peritoneal  cavity  and  search  for  a  wound,  and  find  one,  we  have  no 
legitimate  reason  for  saying  that  such  wound,  no  matter  how  trifling 
it  may  appear,  will  not  give  trouble.     It  causes  very  little  additional 
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delay  or  danger  to  suture  every  wound,  and  every  wound  should  be 
hermetrically  sealed,  if  we  would  give  to  the  sufferer  a  fair  chance  for 
recovery. 

Dr.  Yandell.  I  do  not  wish  to  be  understood  as  saying  that  I 
should  search  for  large  wounds  and  leave  the  small  ones.  But  if  two 
or  three  wounds  present  themselves  at  the  same  time,  I  should  close 
the  larger  first  and  then  the  smaller  wounds.  The  objection  that  the 
smaller  wound  might  be  lost  is  readily  obviated  by  catching  the 
intestine  in  which  the  injury  is  found  with  forceps.  I  should  certainly 
seize  the  first  wound  that  came  in  sight ;  while  if  two  wounds  were  seen 
at  the  same  time,  I  should  first  close  the  larger  of  the  two. 

Dr.  W.  W.  Keen,  of  Philadelphia. 

In  considering  the  incision  to  be  adopted,  I  think  that  we  should 
distinguish  between  two  classes  of  cases.  In  wounds  made  with  cut- 
ting instruments,  the  instrument  cannot  reach  to  any  great  distance, 
and  in  such  cases  J  think  that  the  incision  should  be  made  at  the  posi- 
tion of  the  wound.  In  gunshot  wounds,  however,  where  the  missile 
may  pass  to  a  great  distance,  it  seems  to  me  that  the  almost  invariable 
rule  should  be  to  make  the  incision  in  the  median  line. 

In  regard  to  the  question  of  evisceration,  which  is,  I  think,  a  very 
important  one,  I  can  but  agree  with  the  opinions  already  expressed, 
that  no  case  is  properly  treated  if  after  opening  the  abdomen  we  do 
not  examine  the  viscera  thoroughly.  No  case  is  thoroughly  treated 
where  by  any  possibility  a  single  wound  is  left  uncared  for.  Every 
wound  should  be  sutured.  I  should  not  be  willing  to  have  even  a 
small  wound  passed  over  without  suture. 

Dr.  C.  H.  Mastin,  of  Mobile,  Alabama. 

I  wish  to  mention  one  case  which  bears  upon  the  question  of  the  de- 
flection of  balls.  I  was  called,  one  night  last  September,  to  see  a  man 
who  had  been  shot  in  an  encounter  with  a  38-calibre  conical  ball. 
I  believed  that  the  intestines  were  wounded  and  opened  the  abdomen. 
The  ball  entered  one  and  a  quarter  inches  to  the  right  of  the  umbilicus 
and  slightly  below  it.  I  found  nine  wounds  of  the  intestine,  which  I 
sutured.  I  could  not  find  the  ball.  The  man  died  the  next  day.  At 
the  autopsy  it  was  found  that  the  ball  had  gone  directly  backward, 
thence  deflected  downward,  entering  through  the  trigone  into  the 
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bladder,  out  through  the  prostate,  and  had  lodged  near  the  tuber 
ischii  on  the  left  side.  There  was  no  injury  to  the  spinal  column. 
This  ball  had  evidently  been  deflected  from  a  straight  line  drawn  from 
its  point  of  entrance,  and  turned  down  to  the  posterior  portion  of  the 
bladder,  which  it  entered  through  the  trigone,  thence  outward  through 
the  prostate,  across  the  perineum,  lodging  on  the  edge  of  the  tuber 
ischii  of  the  left  side.  A  most  careful  autopsy  showed  that  the  ball  bad 
not  encountered  any  hard  or  resisting  substance  from  its  entrance  to  its 
lodgement.  It  was  evidently  deflected  from  its  backward  course — 
possibly  and  probably  by  the  intestines  themselves — downward  into 
the  pelvis,  and  through  the  bladder  out  into  the  ischiatic  fossa. 

Dr.  F.  S.  Dennis,  of  New  York. 

I  want  to  say  a  word  in  regard  to  two  points.  First,  the  incision  ; 
I  believe  that  it  is  a  rule  without  exception  that  the  median  incision 
should  be  made  in  a  laparotomy  performed  for  the  purpose  of  sewing 
up  perforations,  or  for  controlling  hemorrhage  within  the  peritoneal 
cavity.  It  has  been  my  privilege  to  see  a  good  many  of  these  cases. 
One  winter  I  had  twelve  laparotomies  for  various  causes.  In  some  of 
these  cases  the  lateral  incision  would  not  have  permitted  the  surgeon 
to  make  the  necessary  explorations.  If  you  have  a  wound  of  the  in- 
ternal iliac  vein,  you  cannot  control  the  hemorrhage  through  the 
lateral  incision ;  if  there  is  a  wound  of  the  larger  veins,  you  cannot 
accomplish  anything  by  the  lateral  incision.  I  saw  one  case  of  injury 
to  the  portal  vein,  which  a  lateral  incision  would  not  permit  the  sur- 
geon to  reach  effectively.  Where  we  do  laparotomy  for  hemorrhage, 
we  must  open  the  abdomen  in  the  median  line  so  that  we  can  examine 
the  whole  abdominal  cavity.  Where  there  is  hemorrhage  from  large 
vessels  we  can  apply  tourniquets  to  the  thighs  and  press  upon  the 
vessels  above  near  the  diaphragm  so  as  to  control  the  hemorrhage  for 
sufficient  time  to  find  the  wounded  vessel. 

In  regard  to  which  wound  shall  be  first  closed.  The  great  question 
that  the  surgeon  has  first  to  consider  is  that  of  hemorrhage.  He  should 
open  the  abdomen  and  look  for  hemorrhage  ;  secure  the  bloodvessels 
or  the  patient  will  die  of  hemorrhage  while  he  is  attempting  to  suture 
the  intestine.     The  suture  of  the  intestine  can  be  taken  up  later. 

Again,  a  point  in  favor  of  the  median  incision  is  that  by  it  the  abdo- 
men can  be  opened  in  an  incredibly  short  time.  If  you  cut  through 
the  thick  abdominal  muscles,  you  must  stop  to  secure  vessels  and  the 
delay  may  amount  to  many  minutes.     Where  time  is  of  importance,  as 
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it  is  in  gunshot  wounds,  we  should  take  the  quickest  way  of  opening 
the  peritoneal  cavity. 

With  reference  to  evisceration,  I  believe  with  the  gentlemen  who 
have  preceded  me  that  it  is  important  that  the  intestines  should  be 
handled  with  great  caution.  We  must  take  out  the  intestines,  carefully 
protected  while  exposed,  and  return  them  as  soon  as  possible,  and  sew 
up  the  wounds  as  we  find  them.  As  far  as  the  life  of  the  patient  is 
concerned,  it  makes  no  difference  whether  the  wound  is  large  or  small. 
A  pin-hole  perforation  may  cause  death,  and  a  larger  wound  could  do 
no  more. 

It  is  of  importance  to  consider  this  question  of  the  incision,  and  it 
is  also  important  to  bear  in  mind  that  the  bloodvessels  must  be  attended 
to  before  we  suture  the  perforations  in  the  gut. 

Dr.  Stephen  H.  Weeks,  of  Portland,  Maine. 

A  single  point  has  been  omitted  in  the  discussion  of  this  paper.  I 
was  present  in  Cincinnati  a  year  ago  when  Professor  Senn  made  his  ex- 
periments upon  dogs  by  insufflation  of  hydrogen  gas.  In  these  experi- 
ments he  laid  special  stress  upon  two  points  :  First,  the  use  of  this 
method  as  a  means  of  diagnosis  ;  and,  second,  as  a  method  of  finding 
the  perforations.  When  I  returned  home,  I  repeated  some  of  his  ex- 
periments and  found  what  he  had  stated  to  be  true.  It  seems  to  me 
that  this  is  a  valuable  point,  and  saves  the  taking  out  of  the  intestine 
by  the  process  which  has  been  advocated  by  some  and  condemned  by 
others. 

When  the  intestines  are  distended  by  the  insufflation  of  hydrogen 
gas,  if  the  bowel  is  wounded  the  gas  escapes  first  from  the  lowest  per- 
foration. This  opening  is  closed  in  the  usual  way  by  Lembert's 
sutures,  and  the  intestine  again  distended  by  the  gas  until  it  escapes 
from  the  next  highest  opening,  which  in  its  turn  is  closed ;  and  this 
process  is  continued  until  all  the  perforations  have  been  found  and 
closed. 

Dr.  McGraw.  It  is  very  difficult  to  write  a  paper  to  be  read  in 
half  an  hour  without  expressing  facts  in  a  certain  way  more  emphati- 
cally than  they  should  be  expressed.  It  is  impossible  to  put  in  all  the 
reservations  and  exceptions. 

As  regards  the  point  of  incision,  I  said  explicitly  that  if  the  median 
line  could  be  utilized  as  the  point  of  incision,  it  would  be  well  to  do 
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it.  If  the  large  bloodvessels  were  injured  or  the  direction  of  the  ball 
showed  that  there  was  a  possibility  of  their  injury,  the  median  incision 
would  be  called  for.  Where,  however,  the  ball  enters  at  the  side  and 
passes  away  from  the  median  line,  I  think  it  is  not  necessary  to  make 
the  median  incision  from  the  symphysis  to  the  ensiform  cartilage  and 
take  out  all  the  intestines. 

Dr.  Dennis  states  that  you  cannot  by  the  lateral  incision  get  at  and 
ligate  the  veins.  In  one  case  the  ball  passed  under  the  iliac  artery, 
and  I  could  readily  have  tied  the  artery  by  the  lateral  incision.  That 
is,  in  fact,  the  old  incision  for  tying  the  iliac  artery  and  vein. 

Dr.  Mears  asks  if  I  could  not  view  the  whole  abdominal  cavity 
through  the  median  incision.  In  a  woman  who  has  borne  children  or 
in  a  man  with  a  flabby  belly  it  might  be  done,  but  here  you  have  to 
do  with  a  hard,  firm  abdominal  wall.  You  cannot  get  at  the  colon 
through  such  an  incision  unless  it  is  enormously  long.  The  direction 
of  the  ball  will  throw  considerable  light  upon  the  question  whether  or 
not  the  large  vessels  have  been  injured. 

I  am  surprised  to  hear  that  a  small  hole  does  as  much  d[amage  as  one 
made  with  a  38-calibre  ball.  In  a  case  of  Dr.  Lange's  in  which  the 
wounds  were  made  with  a  22-calibre  ball,  all  of  the  openings  were 
closed.  In  my  case  five  of  the  wounds  were  so  occluded  that  no 
matter  could  be  pressed  out.  To  hunt  out  all  the  holes,  and  then 
operate  upon  the  large  ones  would  be  ridiculous.  You  have  a  man 
nearly  dead  on  the  table,  you  are  in  a  hurry  and  want  to  conclude 
the  operation  as  quickly  as  possible.  You  have  here  a  large  rent  and 
here  another,  and  there  a  very  small  opening,  perhaps  already  occluded. 
I  should  say  operate  or\  the  large  holes  first,  and  then  if  the  patient  is 
sinking  you  can  take  some  risk.  You  have  to  balance  risks  in  these 
operations.  You  must  balance  the  risk  of  killing  the  man  by  opera- 
tion, and  the  risk  of  his  dying  subsequently  from  a  small  gunshot 
wound.  I  do  not  mean  to  say  that  if  the  patient  is  in  good  condition 
the  holes  that  are  occluded  should  not  be  sewed  up.  Under  such  cir- 
cumstances every  wound  should  be  closed. 
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In  1884^  I  published  an  article  on  nephrectomy  for  the  removal 
of  cancerous  or  sarcomatous  tumors  of  the  kidney.  I  stated  that 
the  operation  had  been  done  for  this  purpose  in  twenty-six 
published  cases,  and  that  the  mortality  was  about  forty-five  per 
cent.  I  purposely  excluded  all  cases  of  nephrectomy  done  for 
other  reasons,  such  as  the  removal  of  cystic  kidneys,  of  floating 
kidneys,  of  suppurating  or  tuberculous  or  calcareous  kidneys, 
or  for  other  reasons. 

Since  the  publication  of  the  article  referred  to  I  have  removed 
the  kidney  several  times  for  chronic  suppuration  and  abscess, 
and  have  also  incised  and  drained  it  and  removed  calculi  from 
it.  I  have  made  the  incision  posteriorly  in  the  loin  and  ante- 
riorly in  the  linea  semilunaris  and  in  the  linea  alba.  I  should 
say  that  a  large  renal  tumor  which  cannot  be  diminished  in  size, 
and  I  should  call  one  weighing  about  a  pound  or  more  a  large 
tumor,  would  be  most  conveniently  removed  by  an  incision  in 
the  linea  semilunaris  or  linea  alba.  Small  tumors,  and  also  those 
that  can  be  diminished  by  tapping,  may  be  readily  removed  by 
the  lumbar  incision. 

*  Boston  Medical  and  Surgical  Journal  vol.  ex.  p.  73. 
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Most  patients  with  renal  tumors  are  emaciated  and  their 
abdominal  parietes  are  quite  thin  and  distensible,  so  that  one 
can  quite  readily  obtain  access  to  them,  and  I  have  found  that 
the  vessels  are  readily  secured  and  will  bear  considerable  stretch- 
ing. In  cases  of  moderate-sized  kidneys  disorganized  with  pus, 
or  tubercular,  or  containing  calculi,  I  prefer  the  lumbar  incision 
as  being  less  likely  to  open  the  cavity  of  the  peritoneum  and  as 
making  a  wound  easy  of  drainage  and  accessible  to  dressing. 
If  a  normal  kidney,  however,  is  to  be  removed  from  a  well- 
nourished  subject,  I  am  not  decided  as  to  whether  the  anterior 
or  the  lumbar  incision  is  best. 

The  reasons  for  removing  a  normal  kidney  that  occur  to  me 
are  a  rupture  of  the  ureter  from  some  traumatic  cause,  such,  for 
instance,  as  might  occur  during  a  laparotomy  for  the  removal 
of  an  ovarian  or  uterine  or  other  abdominal  tumor,  or  for  a 
bullet  wound  or  stabbing  wound.  It  is  not  easy  to  tie  the  ves- 
sels and  secure  the  ureter  through  a  deep  incision  among  the 
muscles  of  the  back,  and  yet,  if  one  can  do  so,  the  resulting  scar 
is  less  likely  to  be  troublesome  from  weakness  or  hernia  than 
one  made  anteriorly.  On  the  other  hand,  there  is  more  room 
for  one  to  work  through  an  opening  in  the  anterior  parietes, 
and  the  lips  of  the  wound  can  be  separated  easily;  considerable 
violence  is  occasionally  done  to  the  intestines  and  perhaps  to 
the  mesentery,  but  still  one  always  has  the  resource  of  establish- 
ing drainage  posteriorly  by  making  a  puncture  through  the 
tissues  of  the  loin,  and  one  can  then  close  the  anterior  wound 
completely  and  at  once;  but,  as  I  have  said  above,  I  am  not 
prepared  to  say  which  incision  I  should  adopt. 

I  think  that  the  rule  should  be  that  if  one  were  unfortunate 
enough  to  divide  a  ureter  during  a  laparotomy  he  should  at  once 
proceed  to  remove  the  corresponding  kidney,  as  the  dribbling 
of  urine  from  an  open  ureter,  whether  the  flow  is  from  the  back 
or  the  front  is  very  annoying,  distressing,  and  wearisome.  At 
the  same  time  the  physiological  elimination  of  the  matters  dis- 
charged through  the  kidney  would  be  carried  on  if  the  upper 
end  of  the  divided  ureter  was  secured  outside  the  skin,  and  it  is 
no  trifling  matter  to  throw  the  proper  performance  of  renal 
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digestion  suddenly  upon  one  kidney  alone,  and  here  again  the 
operator  must  decide  at  once  for  himself.  If  he  thinks  that  one 
kidney  can  do  all  the  work,  and  that  the  distress  of  a  fistula  of 
the  ureter  is  almost  insupportable,  then  he  would  remove  the 
kidney  involved;  if,  on  the  other  hand,  he  should  think  that  the 
safety  of  the  individual  would  be  very  seriously  jeopardized,  and 
that  the  physiological  function  of  renal  excretion  would  be  more 
important  than  the  urinary  fistula  would  be  distressing,  he  would 
secure  the  divided  end  of  the  ureter  to  the  skin  in  such  position 
as  would  seem  to  be  most  convenient. 

The  case  on  which  I  have  recently  successfully  operated  is  that  of  a 
woman  aged  fifty  years.  She  was  a  widow  and  had  borne  five  children. 
Her  complexion  was  pale  and  she  was  considerably  emaciated.  There 
was  no  oedema.  During  a  year  there  had  been  frequency  of  micturi- 
tion, and  the  urine  had  been  dark  and  bloody  at  times  and  occasion- 
ally contained  clots.  For  three  years  she  had  suffered  more  or  less 
from  indigestion  and  loss  of  appetite  and  from  nausea  and  vomiting. 
She  had  also  had  pleurisy  in  the  left  side,  from  which  she  had 
completely  recovered.  She  suffered  from  dyspnoea  on  exertion.  In 
short,  she  was  emaciated,  feeble,  and  failing  in  health,  and  suffered 
from  pain  in  the  region  of  the  tumor.  The  tumor  had  been  discovered 
in  January,  1887.  It  was  then  of  the  size  of  a  hen's  egg,  and  was 
situated  in  the  right  iliac  region.  It  had  grown  rapidly  since  July, 
1888.  On  examination,  the  abdomen  was  found  not  generally  dis- 
tended, but  an  irregular  enlargement,  somewhat  nodulated,  was  found 
to  fill  the  right  iliac  and  more  or  less  the  umbilical  and  pubic  regions. 
Palpation  showed  the  presence  of  large,  irregular  nodules,  in  some 
parts  fluctuating,  in  others  solid.  The  abdomen  was  flat  and  dull  on 
percussion  over  the  tumor,  but  was  resonant  in  the  epigastric  region  and 
in  both  flanks.  No  aortic  sound  nor  impulse  was  felt  or  heard  on  aus- 
cultation. On  the  whole,  the  tumor  simulated  one  of  the  ovary,  being 
round,  soft,  and  fluctuating  in  parts,  and  in  others  solid,  as  if  there 
were  cysts  and  solid  portions  in  one  tumor,  or  as  if  there  might  be  an 
ovarian  tumor  and  some  other  more  solid  tumor  in  juxtaposition.  The 
mass  was  slightly  movable.  On  vaginal  examination,  the  tumor  was  found 
to  be  separated  from  the  uterus,  which  was  crowded  down  into  the  left 
side  of  the  pelvis.  It  will  be  noticed  that  the  possibility  of  the  tumor 
being  one  of  the  right  ovary  could  not  be  denied. 
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Laparotomy  was  done  on  January  21,  1889.  The  incision  was  made 
four  inches  long  in  the  linea  alba.  The  anterior  peritoneum  was 
opened  as  usual,  and  the  tumor  was  seen  to  be  beneath  another  layer 
of  peritoneum,  and  the  ascending  colon  was  seen  to  be  on  the  left  side 
of  the  tumor  and  to  have  been  raised  and  pushed  over  beyond  the 
median  line.  The  deep  layer  of  peritoneum  was  next  carefully  cut 
through  and  separated  from  the  tumor.  The  incision  was  extended 
upward,  and  above  the  umbilicus  it  was  turned  toward  the  right  hypo- 
chondrium.  In  the  upper  part  of  the  tumor  was  the  remaining  portion 
of  the  kidney,  and  two  large  renal  veins  were  seen  gorged  with  blood 
and  very  blue.  One  was  the  size  of  a  small  penhandle  and  the  other 
as  large  as  a  finger.  Both  were  tied  with  silk  by  passing  beneath  them 
an  aneurism  needle.  Then  the  ureter  (thickened  on  its  interior,  as  it 
seemed  to  me,  with  sarcoma)  was  tied  and  divided,  and  the  pedicle,  or 
renal  vessels,  which,  except  for  the  veins  above  mentioned,  were  small, 
was  easily  tied.  The  tumor  was  removed  and  bleeding  points  in  the 
peritoneum  and  fat  were  carefully  tied  and  the  incision  was  closed 
around  a  glass  drainage  tube  and  dressed  with  iodoform  gauze,  absor- 
bent cotton,  and  a  swathe. 

The  tumor  ^  weighed  fifty-three  ounces,  and  was  a  slightly  lobulated, 
kidney-shaped  mass  measuring  22X  14X  13  centimetres,  or  about  9x6 
inches.  The  surface  was  generally  smooth.  On  section  the  kidney 
substance  was  replaced,  with  the  exception  of  a  bit  at  one  end,  by  a 
rather  firm,  slightly  translucent,  medullary-looking  growth,  which 
projected  into  the  pelvis  as  an  opaque,  friable,  dirty-gray,  fungous- 
looking  growth.  The  structure  was  coarsely  alveolated  with  large 
epithelial  cells  filling  the  spaces. 

Diagnosis — cancer. 

There  was  very  little  shock  but  considerable  pain  after  the  operation. 
The  amount  of  urine  has  varied  from  ten  to  fifty-seven  ounces,  and 
has  been  gradually  increasing.  The  daily  report  of  the  amount  of 
urine  pa.ssed  is  appended.  Of  course,  at  times,  urine  passed  with  a 
fecal  operation  could  not  be  measured.  There  was  but  little  discharge 
from  the  drainage  tube,  which  was  removed  on  the  fourth  day  and  had 
been  iweless.  The  temperature  remained  normal,  or  nearly  so,  not 
rising  above  100''  for  the  first  week.  The  pulse  varied  between  88 
and  120.  The  lower  stitch-hole  suppurated  and  a  bed-sore  formed 
owing  to  the  extreme  emaciation  and  debility  of  the  patient.  She 
took  food  very  well.    A  month  after  the  operation  an  abscess  was 

*  Rqx>rt  of  Dr.  Whitney,  Pathologist  to  the  Mass.  Gen.  Hospital. 
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opened  in  the  right  lumbar  region  anteriorly,  and  slight  swelling,  in- 
duration, and  tenderness  have  remained  in  the  right  hypochondriac 
and  lumbar  regions.  Whether  this  is  wholly  inflammatory  or  due  to 
a  return  of  the  growth,  is  not  certain  as  yet.  She  is  now  (May  i  ath) 
about  the  room  and  hall  in  a  wheeled  chair,  and  is  carried  out  of  doors 
every  day,  and  is  rapidly  gaining  strength. 

The  case  has  been  one  of  recovery  from  the  operation,  but  whether 
one  of  complete  cure  is  not  yet  determined. 
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DISCUSSION. 


Dr.  E.  M.  Moore,  Rochester,  New  York. 

Has  the  reader  of  the  paper  any  explanation  to  offer  in  regard  to 
the  extraordinary  fluctuation  in  the  quantity  of  urine  passed  each  day? 
We  find  here  the  number  of  ounces  varying  as  follows :  In  January, 
from  8  to  50  ounces ;  February,  from  6  to  24 ;  March,  from  8  to  40 ; 
April,  from  8  to  57.  This  is  very  extraordinary  !  I  would  also  ask  if 
the  amount  of  solid  matter  remained  the  same  ?  Were  salines  given 
at  times,  ard  if  so  was  any  therapeutic  effect  noted?  My  conviction 
in  regard  to  the  value  of  salines  in  the  treatment  of  albuminuria  is 
very  strong.  I  believe  that  by  the  use  of  salines  you  can  make  a 
marvellous  substitute  for  the  necessities  of  the  kidney.  And  I  would 
ask  whether  or  not  in  these  cases,  where  there  is  at  once  thrown  upon 
the  kidney  the  work  of  the  other,  we  cannot  lessen  the  blow  by  the 
use  of  salines?     I  do  not  know;  I  ask. 

Dr.  Fred.  E.  Lange,  of  New  York. 

I  should  like  to  speak  in  reference  to  one  point :  I  would  recom- 
mend, in  cases  of  large  tumor  of  the  kidney,  where  it  is  desirable  to 
avoid  opening  the  peritoneum,  an  incision  which  has  proved  useful  to 
me.  I  always  do  my  operations  on  the  kidney  with  the  patient  lying 
on  the  stomach.  The  incision  to  which  I  refer  is  one  made  like  a  trap- 
door. I  make  the  ordinary  incision  and  extend  it  along  the  crest  of 
the  ilium,  and  along  the  border  of  the  ribs,  and  somewhat  upon  the 
ribs,  and  exsect  the  eleventh  and  tenth  ribs  if  necessary.  This  flap 
can  be  turned  back  and  the  peritoneum  pushed  away. 

I  have  so  far  removed  the  kidney  in  nine  instances  in  all  by  the 
lumbar  incision.  I  have  never  had  an  opportunity  to  operate  for 
neoplasm.  I  have  never  met  with  a  case  in  which  the  disease  was  not 
too  far  advanced  to  admit  of  operation.  I  think  that  in  suppurating 
processes  of  the  kidney  it  is  better  not  to  open  the  peritoneal  cavity. 
The  operation  is  more  or  less  difficult  and  tedious,  and  there  is  great 
difficulty  in  avoiding  infection  if  the  peritoneum  is  opened. 

With  a  free  incision  and  the  open  antiseptic  treatment,  I  regard 
extirpation  of  the  kidney,  even  with  large  tumors,  as  a  comparatively 
safe  operation.  My  first  two  cases  died  in  consequence  of  the  opera- 
tion. One  died  because  I  unfortunately  removed  the  only  secreting 
kidney  that  the  patient  had.     The  other  case  was  one  of  pyonephrosis 
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in  which  I  happened  to  get  into  the  peritoneal  cavity.  I  tore  the 
renal  artery,  but  I  was  able  to  secure  it  by  means  of  forceps  which 
afterward  remained  in  situ.  I  averted  the  d^gers  of  the  moment,  but 
the  patient  died  of  septic  peritonitis  in  forty-eight  hours.  My  other 
seven  cases  have  recovered.  One,  a  case  of  tubercular  affection  of  the 
kidney,  died  in  five  or  six  weeks  from  advanced  tuberculosis.  The 
other  cases  are  living,  and  the  majority  of  them  in  good  health. 

As  I  have  said  on  other  occasions,  a  relative  degree  of  disease  of  the 
other  kidney  does  not  contraindicate  operation.  It  depends  upon  hoir 
much  the  other  kidney  is  diseased,  and  how  far  the  other  kidney  will 
be  able  to  take  on  the  functions  necessary  to  sustain  the  secretion. 

There  is  one  other  point  which  I  should  like  to  mention :  I  have 
seen  in  two  cases  of  pyonephrosis  that  the  large  pedicle,  in  which  you 
would  suspect  that  some  septic  substance  remains,  does  not  necessarily 
become  necrotic.  These  pedicles  will  sometimes  become  nourished 
by  the  granulations  around  them.  I  have  been  obliged  later  to  cut 
away  the  ligature  which  had  been  used  to  tie  the  pedicles. 

In  two  cases  I  have  observed  psychosis — in  one  case  of  a  severe 
character.  A  man  became  a  violent  maniac  for  about  fourteen  days, 
■  with  persecuting  delusions,  and  I  was  compelled  to  have  two  men  in 
attendance  day  and  night.  He  finally  recovered  entirely.  This  was 
not  probably  iodoform  poisoning.  A  tampon  of  iodoform  gauze  was 
used  for  only  twenty-four  hours,  and  no  iodoform  was  powdered  on  the 
wound.  The  second  case  was  in  an  elderly  woman  who  became  very 
irritable  for  weeks,  and  complained  without  any  apparent  reasons. 
She  also  had  delusions.  Her  recovery  was  complete,  as  far  as  her 
mental  condition  is  concerned. 

Dr.  Stephen  H.  Weeks,  of  Portland,  Maine. 

The  difficulties  lying  in  the  way  of  a  correct  diagnosis  in  renal  dis- 
eases requiring  surgical  interference  are  very  great.  This,  I  think,  was 
clearly  shown  yesterday  in  the  discussion  of  Dr.  Tiffany's  paper.  I 
have  had  one  or  two  cases  of  nephrectomy.  One  was  the  removal  of 
the  kidney  for  hydro-nephrosis.  This  occurred  in  a  woman  who  had 
suffered  for  several  years.  The  diagnosis  before  operation  was  ovarian 
tumor.  The  tumor  had  first  been  noticed  in  the  right  iliac  region  three 
years  before  she  came  under  observation.  The  mass  filled  the  whole 
abdominal  cavity,  giving  the  symptoms  of  an  ovarian  tumor.  I  do 
not  know  how  it  is  possible  to  make  a  correct  diagnosis  under  such 
circumstances.     When  I  opened  the  abdominal  cavity  I  found  that  the 
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tumor  was  behind  the  visceral  layer  of  the  peritoneum.  Opening  the 
cyst  I  came  down  to  the  calyces  of  the  kidney.  The  adhesions  to  the 
adjacent  organs  were  so  great  that  I  could  not  remove  the  kidney 
entirely.  I  drew  up  the  sac  and  cut  it  off,  stitching  the  remaining 
portion  to  the  lower  angle  of  the  wound.  I  put  in  a  drainage-tube 
and  the  woman  recovered.  There  still  remained,  four  years  after  the 
operation,  a  small  sinus,  from  which  there  was  some  oozing  of  fluid. 
I  have  recently  heard  from  the  patient ;  she  is  still  well  and  has  borne 
a  child  during  the  past  year. 

In  another  case  of  pyonephrosis  I  made  a  free  incision  in  the  lumbar 
region  with  thorough  drainage ;  the  patient  has  made  a  complete  re- 
covery with  no  fistulous  opening. 

Dr.  M.  W.  Richardson,  of  Boston. 

There  is  one  point  in  connection  with  the  anatomy  of  the  kidney  to 
which  it  is  worth  while  to  call  attention.  It  is  one  to  which  I  have 
seen  no  reference.  I  have  seen  one  case  of  fatal  hemorrhage  follow 
removal  of  the  kidney  by  the  lumbar  incision,  due,  I  believe,  to  want 
of  information  in  regard  to  the  anomalies  of  the  renal  artery.  Instead 
of  the  normal  arrangement  of  the  renal  artery,  I  have  not  infrequently 
seen  an  additional  large  artery  passing  to  the  kidney  from  above  and 
another  from  below.  Sometimes  there  are  as  many  as  four  arteries 
supplying  the  kidney.  In  the  lumbar  incision  the  kidney  is  drawn 
strongly  out,  and  if  the  patient  is  stout,  the  tension  on  the  pedicle  is 
very  great,  and  the  arteries  are  much  stretched.  The  ligature  may  be 
applied  with  great  force,  but  the  moment  the  kidney  is  cut  off",  the 
pedicle  flies  back,  and  if  the  ligature  slips  there  will  be  free  hemor- 
rhage. The  anomaly  to  which  I  have  referred  is  not  uncommon ;  I 
have  seen  it  many  times.  Bearing  this  fact  in  mind,  the  pedicle  can 
be  tied  in  several  sections.  In  the  case  of  fatal  hemorrhage  referred 
to,  this  anomaly  was  found. 

In  regard  to  the  incision  spoken  of  by  Dr.  Lange,  I  have  found  it 
possible  to  demonstrate  the  whole  peritoneal  cavity  through  such  an 
opening.  By  such  an  incision  you  can  get  a  view  of  the  kidney  and 
its  attachments  as  far  as  the  abdominal  aorta. 

Dr.  William  H.  Pancoast,  of  Philadelphia. 

I  have  seen  the  anomaly  to  which  Dr.  Richardson  refers  on  several 
o<;casions.  I  have  seen  as  many  as  four  renal  arteries  and  two  supra- 
reaal  arteries. 
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Dr.  Homans.  In  reply  to  Dr.  Moore  I  would  state  that  I  believe 
that  there  is  considerable  physiological  variation  in  the  quantity  of 
urine  passed.  But  the  variation  in  this  case  is  explained,  to  a  certain 
extent,  by  the  fact  that  there  was  no  attempt  made  to  estimate  the 
quantity  passed  at  the  times  the  bowels  were  moved.  The  record  is 
only  of  the  amount  actually  measured.  Salines  were  occasionally  given, 
but  no  observation  was  made  in  regard  to  their  effect  upon  the  secre- 
tion of  urine.  In  the  case  reported  the  kidney  was  so  diseased  that  I 
think  its  removal  threw  very  little  additional  work  upon  the  remainin/|^ 
kidney.  My  experience  with  nephrectomy  has  been  unfortunate.  I 
recall  four  cases  of  removal  of  the  kidney,  including  the  one  reported 
to-day.  One  of  these  recovered,  and  the  remaining  three  died.  All 
of  the  fatal  cases  died  within  three  days  with  suppression  of  urine. 

I  have  been  much  interested  in  the  incision  to  which  Dr.  Lange  has 
referred.  I  think  that  the  incision  will  vary  according  to  the  condi- 
tion of  the  kidney.  If  you  have  an  emaciated  patient  with  a  suppu- 
rating kidney,  you  can  readily  remove  the  organ  through  the  lumbar 
incision,  and  still  more  so  through  the  incision  described  by  Dr.  Lange. 
If,  however,  you  have  a  solid,  heavy  kidney,  or  one  enlarged  by  a 
solid  growth,  I  think  that  it  can  be  better  removed  through  the  linea 
semilunaris.  I  have  removed  one  large  kidney  through  an  incision 
much  like  that  described.  The  operation  had  not  Dr.  Lange's  incision 
to  begin  with,  but  the  incision  gradually  became  enlarged  in  a  different 
direction,  and  a  rib  was  divided.  In  regard  to  the  condition  of  the 
other  kidney  and  of  the  bladder  after  the  removal  of  a  suppurating 
kidney  which  seems  to  us  to  be  the  larger  one,  I  would  ask  the  ex- 
perience of  the  Fellows  in  regard  to  the  curative  effect  upon  the 
urine.  In  cases  of  recovery  after  removal  of  the  kidney  for  tubercular 
or  calculous  disease,  the  character  of  the  urine  has  not  been  much  im- 
proved, in  my  experience,  and  I  have  thought  that  very  probably  the 
other  kidney  was  in  as  bad  a  condition  as  the  one  removed.  I  have 
been  disappointed  in  the  results  of  the  removal  of  suppurating  kidneys 
filled  with  tuberculous  or  calcareous  matter.  I  think  that  it  is  likely 
that  when  one  kidney  is  affected,  the  other  is  also.  In  some  of  these 
cases  the  operation  of  nephrectomy  had  better  be  preceded  by 
nephrotomy,  making  an  incision  into  the  organ  and  draining  the 
abscess  for  a  time. 


FREE  DIVISION  OF  THE  CAPSULE  OF  THE  KIDNEY 
FOR  THE  RELIEF  OF  NEPHRALGIA. 


By  L.  McLANE  TIFFANY,  A.M.,  M.D, 
PROFESSOR   OF  SIHIGERV  IN  THE  UNIVERSITY  OF  MARYLAND. 


In  a  paper  read  before  this  Association  in  1885  {Trans.  Am. 
Surg.  Assoc,  p,  125),  after  relating  a  case  of  nephro-lithotomy, 
I  referred  to  instances  where  eminent  surgeons  had  opened 
kidneys  expecting  to  find  calculi,  and  had  found  none.  It 
appeared  to  me  likely  {op.  cit.,  p.  134)  that  from  one  cause  or 
another  swelling  of  an  irritated  kidney  might  occur,  which 
swelling,  being  resisted  by  the  capsule,  could  induce  a  sensa- 
tion of  pain  ;  this  explanation  was  offered  for  the  failures  to  find 
stone  after  nephrotomy. 

Division  of  the  capsule  of  the  kidney  at  once  suggested 
itself  as  a  therapeutic  measure  in  nephritic  colic. 

Until  last  year  there  did  not  fall  under  my  observation  a  fit 
subject  for  treatment  in  the  manner  suggested,  but  December, 
1888,  I  was  consulted  by  the  patient  whose  history  follows: 

Mrs.  F.,  married,  white,  aged  forty-nine  years,  having  a  grandchild 
aged  thirteen  years,  consulted  me  December,  1888,  in  regard  to  severe 
pain  in  the  right  loin.  She  had  had  sexual  relations  with  many  men, 
had  had  gonorrhoea  and  syphilis,  and  had  had  an  abscess  within  the 
pelvis  which  opened  into  the  vagina  and  discharged  pus  continuously 
during  a  period  of  two  years,  healing  some  years  since. 

She  was  apparently  in  good  health.  Three  years  ago,  being  then 
well,  she  experienced  pain  in  the  right  loin,  which  began  suddenly 
and  without  warning,  was  very  intense,  and  passed  away  quickly;  it 
was  supposed  to  be  due  to  the  passage  of  a  kidney  stone  along  the 
ureter.     Up  to  the  time  of  seeing  me  the  attacks  of  pain  had  occurred 
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at  irregular  intervals,  the  periods  between  the  attacks  becoming  pro- 
gressively shorter  and  the  paroxysms  more  severe ;  until  the  woman 
was  willing  to  obtain  relief  by  any  sacrifice  or  at  any  risk.  Treatment 
of  all  kinds  had  failed  to  benefit  the  patient  permanently,  and  mor- 
phine hypodermically  during  an  attack  of  pain  was  relied  upon,  while 
in  the  interval  between  two  attacks  morphine  granules  were  had  re- 
course to  occasionally.  No  calculi  had  ever  been  voided,  blood  had 
been  seen  in  the  urine  at  rare  intervals;  the  bladder  was  occasionally  a 
little  irritable ;  bowels  regular ;  appetite  good  ;  sleep  was  stated  to  be 
irregular,  but  probably  not  more  so  than  the  habits  of  the  patient  jus- 
tified. An  attack  of  pain  began  suddenly,  always  in  the  right  loin, 
being  referred  to  a  point  midway  between  the  pelvis  and  ribs  ;  thence 
the  pain  extended  to  the  middle  line  of  the  body  and  down  to  the 
bladder  and  groin  on  the  right  side ;  exertion  was  apt  to  induce  an 
attack ;  pressure  over  the  right  kidney  produced  pain,  but  no  tumor 
could  be  made  out ;  vomiting  had  accompanied  a  paroxysm  of  pain 
on  one  or  two  occasions.  Urine  faintly  acid;  specific  gravity  1022  ; 
contained  pus  cells  and  a  few  red  blood  disks.  No  elevation  of  tem- 
perature during  an  attack  of  pain  was  noticed.  Free  division  of  the 
capsule  seemed  to  be  indicated. 

January  12,  1889,  I  exposed  the  kidney  by  the  usual  incision  in  the 
loin,  and  found  it  moving  freely  with  respiration,  the  perirenal  tissue 
being  healthy.  A  deep  stellate  scar  existed  in  the  anterior  and  outer 
border  of  the  kidney  about  two  inches  from  the  lower  end.  This  scar 
was  stiff  and  hard.  Handling  discovered  no  other  abnormality.  A 
long  needle  was  passed  through  the  scar  and  also  into  the  kidney  in 
various  directions,  but  gave  no  information.  A  fine  puncture  was 
then  made  into  the  kidney  pelvis  at  the  lower  end,  a  small  sound  en- 
tered, and  each  calyx  systematically  explored  as  well  as  the  pelvis 
(Jordan  Lloyd's  method) ;  nothing  was  learned  by  this  exploration. 
The  capsule  of  the  kidney  was  then  freely  slit  open  for  a  distance  of 
three  inches  or  more,  the  incision  passing  by  the  side  of  the  deep  scar 
referred  to.  The  edges  of  the  cut  capsule  gaped  widely,  which  I  con- 
sidered evidence  that  tension  had  existed.  The  wound  was  closed  and 
an  antiseptic  dressing  applied.  During  the  first  twenty-four  hours 
bloody  urine  was  passed,  after  which  the  urine  appeared  clear.  No 
urine  pa.ssed  by  the  lumbar  wound.  During  the  second  night  the 
patient  displaced  the  dressing,  which  was  found  at  my  morning  visit 
between  her  shoulders,  the  wound  being  in  contact  with  the  bed- 
clothing.     Fortunately,  the  deejjer  portion  of  the  wound  had  healed, 
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SO  a  little  surface  suppuration  only  took  place,  which,  however,  caused 
discomfort.  Three  weeks  after  the  operation  pain  in  the  loin  was  com- 
plained of,  and  the  patient  feared  lest  the  old  attacks  might  again  set 
in.  This  fear  proved  groundless,  for,  though  some  pain  was  experi- 
enced in  the  loin  after  the  wound  had  healed,  yet  the  pain  constantly 
diminished  in  intensity,  and  the  patient  returned  to  her  regular  habit 
of  life,  took  exercise,  attended  to  her  household  duties,  and  went  to 
the  country  in  the  spring. 

Sufficient  time  since  the  operation  has  not  yet  elapsed  to 
permit  the  statement  that  a  cure  has  been  obtained,  but  the 
relief  from  pain  was  so  marked  and  so  immediate,  that  a  per- 
manent favorable  result  can  be  considered  not  impossible. 

I  am  inclined  to  think  that  the  strong  stellate  cicatrice,  the 
centre  depression  of  which  was  as  large  as  the  end  of  my  little 
finger,  was  the  result  of  a  gumma,  and  that  the  kidney  sub- 
stance was  unduly  constricted  thereby.  Acid  urine  containing 
pus  suggests  inflammation  of  a  kidney  pelvis  and  consequent 
congestion  of  the  affected  kidney;  if  then  a  thickened  capsule  or 
firm  cicatrice  resisted  swelling,  pain  might  be  expected  to  follow. 
Obstruction  to  the  flow  of  urine  through  the  ureter  as  a  result 
of  the  already  mentioned  pelvic  abscess  was  thought  of  as  pos- 
sibly inducing  pain,  but  negatived,  for  the  tube  was  not  dilated. 
The  kidney  was  not  found  to  be  movable  in  the  usual  accept- 
ance of  the  term,  either  before  or  after  exposure;  it  rose  and 
fell  with  respiration  perhaps  one-half  inch,  hence  kinking  or 
twisting  of  the  ureter  from  displacement  of  the  kidney  was  not 
the  cause  of  the  pain  complained  of. 

It  is  not  difficult  to  understand  how.  from  inflammation  in 
the  pelvis  of  a  kidney,  the  orifice  of  one  or  more  papilht  may 
be  obstructed  by  mucous  membrane  swelling  with  retention  of 
urine  in  the  corresponding  portion  of  the  kidney,  and  result  in 
pain  if  the  capsule  is  not  sufficiently  elastic  to  permit  of  disten- 
tion. The  course  of  the  uriniferous  tubes  renders  such  an  acci- 
dent eminently  possible,  convoluted  portions  and  the  Mal- 
pighian  capsules  being  in  the  cortex,  therefore  adjacent  to  the 
capsule,  and  so  more  immediately  liable  to  compression,  one 
would  think. 
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The  future  of  the  case  here  reported  will  be  observed,  as  this 
alone  can  determine  the  expediency  of  the  measure  adopted.  If 
it  should  appear  that  the  symptoms  of  renal  calculus  may  be 
simulated  by  a  tight  capsule  and  relieved  by  its  division,  it  will 
be  interesting.  At  the  present  time  there  is  no  sign  of  stone  in 
the  kidney  which  can  be  relied  upon  as  characteristic  ;  in  the 
bladder  the  touch  by  sound  justifies  incision,  but  the  kidney 
must  be  opened  and  the  diagnosis  made  afterward.  It  is  for- 
tunate that  exploration  of  and  into  a  kidney  by  incision  entails 
but  little  risk  to  the  patient.  It  is  possible  that  in  a  number  of 
kidneys  the  search  for  stone  has  failed  to  reveal  the  calculus, 
though  present,  and  such  is  the  suggestion  of  certain  operators 
when  reviewing  their  own  cases.  The  words  of  Henry  Morris 
in  this  regard  are  interesting : 

"Despite  all  these  means  (of  discovering  the  stone  when  once  the 
kidney  is  exposed)  a  calculus  may  escape  detection.  I  have  removed 
by  lumbar  nephrectomy  a  healthy  kidney  for  a  calculus  the  size  of  a 
marble  embedded  in  it,  but  which  I  could  not  localize.  Even  after 
the  removal  of  the  kidney  the  locality  of  the  stone  could  not  be  made 
out  by  pressing  the  organ  between  the  finger  and  thumb,  nor  by  press- 
ing upon  the  kidney  as  it  lay  upon  a  table.  The  man  recovered  well, 
but  the  loss  of  so  good  a  kidney  is  a  source  of  regret ;  yet  it  was  un- 
avoidable. The  kidney  becomes  very  hard  and  tough  under  the  pro- 
longed irritation  of  a  stone,  so  that  while  the  whole  organ  feels  firmer 
and  natural,  any  slight  difference  in  the  degree  of  resistance  of  one 
part  is  all  the  more  difficult  to  appreciate."  (Latest  American  edition. 
Diseases  of  the  Kidney ,  page  527,  Chapter  XXXIV.) 

I  have  found  the  following  reports  of  cases  in  which  the 
symptoms  so  closely  resembled  those  of  renal  calculus  as  to 
warrant  exploration,  no  stone  being,  however,  found.  They 
justify  careful  study  and  tend  to  elucidate  a  subject  in  surgical 
diagnosis  at  present  confessedly  uncertain. 

The  inference  is  strong  that  inflammation  of  the  kidney  pelvis 
and  ureter  may  give  rise  to  symptoms  closely  resembling  those 
due  to  kidney  calculus. 

The  first  one  greatly  resembles  that  of  Mrs.  F.,  inasmuch 
as  the  surface  of  the  kidney  was  puckered  as  if  from  old,  cured 
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abscesses.     The  early  return  of  pain  after  the  operation  does 
not  justify  an  over-favorable  prognosis  for  Mrs.  F. 

Case  I.  (Clement  Lucas :  British  Medical  Journal,  September  29, 
1883,  p.  612.) — "The  second  case  I  explored  on  October  22,  1882. 
The  man  was  under  Dr.  Mahomed's  care,  and  was  forty-three  years  of 
age.  He  had  nephritic  colic  three  years  before,  and  for  a  year  and  a 
half  had  passed  blood  in  his  urine  at  intervals,  especially  after  exercise. 

"These  attacks  of  haematuria  were  usually  preceded  by  a  rigor,  and 
followed  by  lumbar  pain  on  the  left  side,  and  rise  of  temperature.  His 
urine  contained  a  small  quantity  of  pus.  On  the  night  before  the 
operation  he  had  a  rigor  followed  by  a  temperature  of  103**.  The 
kidney  was  exposed  by  an  incision  through  the  loin,  and  was  found  to 
be  somewhat  puckered  on  the  surface,  as  if  from  old  cured  abscesses, 
but  no  stone  being  detected,  the  wound  was  closed.  The  wound 
healed  primarily  and  the  patient  had  no  rise  of  temperature,  pain,  or 
haematuria  for  a  fortnight  after  the  operation.  The  symptoms,  how- 
ever, recurred,  and  I  do  not  feel  quite  confident  even  now  that  one 
may  not  have  overlooked  a  small  stone,  though  the  kidney  was  punc- 
tured to  the  depth  of  an  inch  and  a  half  in  several  places." 

Case  II.  (Durham :  In  an  editorial  note  in  British  Med.  Journ.^ 
May  18,  1872,  p.  534). — "On  Tuesday  Mr.  Durham  removed  the 
right  kidney  of  a  woman  at  Guy's  Hospital,  and  we  are  glad  to  be  able 
to  state  that,  up  to  Thursday  morning,  she  was  progressing  favorably. 
The  patient,  who  is  forty  three  years  old,  is  the  same  in  whom,  more 
than  two  years  ago,  Mr.  Durham  exposed  the  kidney  which  was  removed 
last  Tuesday,  with  the  expectation  of  finding  a  calculus  in  or  about  its 
pelvis.  No  calculus  being  found  on  that  occasion,  and  the  kidney 
appearing  healthy,  the  wound  was  closed.  The  patient  recovered  from 
the  operation  well,  and  the  wound  healed,  but  she  was  not  relieved 
from  the  severe  pain,  haematuria,  and  the  symptoms  from  which  she 
had  suffered.  The  patient,  early  on  Thursday  morning,  was  apparently 
progressing  satisfactorily  in  every  way,  there  being  no  sign  of  any 
bad  symptom  ;  the  temperature  was  normal ;  the  pulse  90,  though 
weak,  but  not  more  so  than  it  had  frequently  been  before  the  oj>eration, 
and  the  patient  had  less  pain  than  she  had  constantly  suffered  for  long 
previously." 

Dr.  Peters  says  of  this  case  of  Durham,  in  his  article  (Case 
IV.)  given  later,  regarding  the  second  operation  when  the  kidney 
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was  extirpated :  "At  the  autopsy  the  most  careful  search  failed 
to  reveal  any  cause  for  the  death  or  anything  abnormal  about 
the  left  kidney,  ureter,  or  bladder." 

In  the  Bntish  Medical  Journal  oi  May  25,  1872,  I  find  the 
following  editorial  note :  "  Mr,  Durham's  case  of  extirpation 
of  kidney  had  ended  fatally."  The  first  operation  was  done  on 
February  3,  1870. 

Case  III.  (Moses  Gunn,  M.D.,  in  report  on  "Surgery,"  in  Trans- 
actions of  the  Illinois  State  Medical  Society,  1870,  Chicago,  p.  54.) — 
**  On  the  i6th  day  of  April  last,  as  before  stated,  I  made  an  explora- 
tory operation  upon  a  patient  of  Prof  Allen  who,  for  five  months,  had 
suffered  from  symptoms  which  indicated  the  probable  presence  of  a 
calculus.  The  operation  was  performed  in  the  presence  of  Drs.  Allen, 
Cheseborough,  Parkes,  and  Smith.  But  little  blood  was  lost,  and  the  pos- 
terior surface  of  kidney  was  easily  reached,  which  enabled  me  to  make 
tactile  examination  of  the  pelvis  and  ureter.  But,  like  Mr.  Durham, 
at  Guy's  Hospital,  we  were  disappointed  in  our  expectation  of  finding 
a  calculus.  The  organ  seemed  shrunken  and  soft,  but  was  not  inter- 
fered with,  as  the  patient  had  enjoined  that  on  no  account  the  kidney 
was  to  be  extirpated.  The  operation  was  well  borne;  patient  greatly 
relieved  of  pain  and  nausea.     Improvement  lasted  only  six  weeks." 

It  appears  evident  that  in  both  of  these  cases  the  kidney  was 
examined  by  hand  and  not  cut  open;  relief  from  pain  in  Gunn's 
case  lasting  six  months.  It  is  a  great  source  of  regret  that  no 
lesion  was  found  in  Durham's  case,  to  account  for  symptoms 
which  existed  so  persistently  for  ten  years. 

Case  IV,  (George  A.  Peters,  M.D,,  in  New  York  Med.  Journ., 
1872,  xiv,  p,  473,) — In  consultation  with  Dr.  W.  H.  Van  Buren. 
Male,  aet.  thirty-six.  Good  family  history.  From  October,  1870, 
occasional  haematuria,  great  pain  in  right  lumbar  region,  pyuria, 
albumin  in  urine,  but  no  casts.  Diagnosis,  calculus-pyelitis ;  neph- 
rectomy with  possible  extirpation  of  kidney  was  considered  advisable. 

May  16,  1872,  patient  etherized,  lumbar  incision.  Pus  was  found 
on  opening  kidney,  but  no  stone  was  detected.  Owing  to  extensive 
disintegration  of  kidney,  it  was  taken  out  completely.  Patient  died. 
No  calculus  found  in  kidney. 
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Case  V.  (John  Duncan,  M.D.,  F.R.C.S.,  in  Edinburgh  Med.  Joum., 
1881,  xxvii.  I  et  seq.') — Male,  aet.  forty-six.  For  fifteen  years  has  had 
dull  pain  in  lumbar  region,  which  became  very  severe  later.  Diag- 
nosis, calculus  in  kidney.  Operation,  lumbar  incision ;  no  calculus 
was  detected.  (Author  thinks  there  must  have  been  a  stone,  but 
probably  such  a  small  one  that  he  failed  to  detect  it.) 

Case  VI. — Female,  aet.  thirty-two.  After  birth  of  last  child  had 
pain  in  bladder,  haematuria,  frequent  micturition,  pain  in  left  lumbar 
region.  Diagnosis,  probable  calculus  having  given  rise  to  an  abscess. 
Operation  by  lumbar  incision ;  no  calculus  found,  but  a  sn\all  portion 
of  a  transverse  process  of  vertebra  had  been  eroded. 

It  would  scarcely  have  occurred  to  any  one  that  a  carious 
transverse  process  might  simulate  a  renal  calculus,  nor  is  it 
quite  clear  how  it  did  so. 

Case  VII.  (Le  Dentu,  operator.  Bull,  de  Therap.,  1881,  loi,  p. 
343.) — M.  X.,  aged  fifty-five  years,  suffered  from  several  attacks  of  left 
nephritic  colic,  especially  during  the  past  three  years,  which  were  fol- 
lowed by  the  passage  of  uric  acid  sand,  extremely  fine ;  no  piece  of 
gravel  had  ever  been  passed.  For  more  than  six  months  continuous 
pain,  with  a  sense  of  impending  colic,  rendered  it  impossible  for  him 
to  continue  his  occupation.  Finally,  the  patient  was  obliged  to  re- 
main in  bed,  or  else  to  occupy  an  extension  chair ;  walking  induced 
much  suffering.  The  left  loin  appeared  much  larger  and  more  rounded 
than  usual.  Percussion  here  awakened  suffering,  as  did  also  pressure. 
No  febrile  phenomena  existed. 

The  kidney  was  exposed  by  incision ;  digital  examination  revealed 
nothing ;  acupuncture  practised  four  or  five  times  gave  a  grating  sensa- 
tion, attributed  to  small  sand ;  later,  a  stone  was  believed  to  be  struck. 
With  Paquelin's  cautery,  an  incision  six  or  seven  centimetres  long  was 
made  into  the  kidney,  but  no  stone  finally  found.  The  wound  healed 
and  complete  cure  resulted. 

The  incision  into  the  kidney,  dislodgement  of  small  sand,  and 
revulsive  action  of  the  cautery,  are  believed  to  have  contributed 
to  a  cure,  but  the  most  credit  is  given  to  the  incision.  The 
enlargement  of  the  loin  is  probably  to  be  accounted  for  by  a 
rigid  condition  of  the  muscles,  in  the  same  way  that  a  rectus 
may  be  contracted  in  disease  of  the  liver. 
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Case  VIII.  (Dr.  Whipham  and  Mr.  Haward,  in  Trans,  of  Clin. 
Soc,  London,  1882,  xv.  123.) — Female,  aged  fifty-six;  good  family 
history.  Had  much  pain  on  passing  water  for  several  years.  In  1879 
haematuria,  since  then  no  gravel  passed.  Severe  pain  in  left  lumbar 
region,  gnawing  in  character,  Mr.  Haward  was  called  in  consulta- 
tion, and,  as  the  patient  was  suffering  so  severely,  he  was  etherized, 
and  an  incision  was  made  over  the  centre  of  the  swelling  at  about  the 
level  of  the  anterior  superior  spine  of  ilium.  The  finger  passed  into 
the  wound  found  a  tortuous  cavity  leading  upward ;  septa  were  dis- 
tinctly felt  in  this  cavity,  very  suggestive  of  dilated  calyces  of  kidney. 
Some  fragments  of  lymph  and  some  bloody  fluid  were  squeezed  from 
the  wound,  but  there  was  no  discharge  of  pus. 

A  probe  was  then  introduced,  but  no  stone  was  found,  or  even  felt. 
Drainage  tube  inserted. 

Note. — Patient  died  later,  after  a  second  operation  for  abscess 
about  kidney. 

Case  IX.  (^Lancet,  June  2,  1883,  p.  948.  Jordan  Lloyd,  operator.) 
— C.  S.,  aged  twenty-nine  years,  married,  female,  dated  her  illness 
from  an  attack,  ten  years  ago,  characterized  by  sudden  and  excruciating 
pain  in  right  loin,  accompanied  by  vomiting. 

Shortly  after  this  her  urine  smelt  badly,  and  contained  a  yellow  de- 
posit. She  came  under  the  surgeon's  care  February,  1881.  Chief 
symptoms  were  lumbar  pain,  increased  by  exertion,  fetid  urine,  and 
frequent  micturition.  Under  ether,  nothing  was  found  wrong  with 
the  bladder,  uterus,  or  rectum.  There  was  no  lumbar  swelling.  Urine 
acid,  and  contained  pus.  January,  1882,  on  examining  the  right  loin, 
something  was  felt  to  slip  under  the  fingers,  she  at  the  same  time  com- 
plaining of  a  sharp,  stabbing  pain. 

On  admission,  she  complained  of  severe  pains  in  the  right  loin, 
which  extended  from  groin  into  the  labium  and  down  back  of  thigh. 
They  were  increased  by  exertion,  and  prevented  her  from  walking  any 
considerable  distance.  Urine  faintly  alkaline  ;  specific  gravity  1014; 
gave  reaction  to  guaiacum  blood-test.  Microscope  showed  triple  phos- 
phates, mucus,  pus,  shrivelled  blood-corpuscles.  She  got  thinner,  and 
became  slowly  worse. 

December  25,  1882,  kidney  exposed ;  it  was  observed  to  rise  and 
fall  in  respiration.  No  resistance  could  be  felt  in  it.  It  was  punctured 
in  three  places  with  an  acupressure  needle,  a  gritty  sensation  attending 
the  last  puncture.     The  kidney  was  cut  open  and  the  pelvis  explored 
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with  the  finger,  but  nothing  was  found.      Hemorrhage  small,  and 
ceased  spontaneously  very  soon. 

The  wound  was  closed  and  recovery  followed.  March  8,  1883, 
patient  was  going  about  her  work  without  any  pain,  but  urine  con- 
tinues rather  unpleasant.  The  operator  (Lloyd  j  says:  "Whatever  her 
disease  is,  I  feel  sure  it  is  situated  somewhere  between  the  bladder  and 
the  kidney  substance,  and  is  out  of  reach  of  surgical  investigation." 

It  does  not  seem  clear  but  that  this  was  a  case  of  pyelitis,  on 
both  sides,  perhaps,  with  inflammation  of  one  or  both  ureters. 

Case  X.  {Brit.  Med.Journ.,  Sept.  29,  1883.) — Clement  Lucas  re- 
ports exploring  for  renal  calculus  by  lumbar  incision,  right  side.  No 
details  of  operation  are  given,  nor  are  the  symptoms  related  which 
induced  the  operation.  No  stone  was  found,  and  the  wound  promptly 
healed.  The  patient  experienced  relief,  and  attributed  it  to  the  opera- 
tion which  he  had  undergone.  Six  months  later,  the  patient  was 
under  treatment  for  phthisis.  Lucas  believed  that  the  patient  had  a 
strumous  kidney. 

It  goes  without  saying,  that  a  tubercular  deposit  might  pro- 
duce irritation,  pain,  etc.,  and  give  rise  to  symptoms  not  dis- 
tinguishable from  those  induced  by  stone. 

Case  XI. — {Lancet,  January  24,  1885,  p.  141.  A.  E.  Barker, 
operator.)  A.  G.,  aged  nine  years,  was  treated  in  three  hospitals  for 
renal  calculus.  The  symptoms  are  noted  as  "Paroxysms  of  pain 
gradually  increasing  in  intensity  and  felt  in  the  loin  and  tip  of  the 
penis.  During  the  pain  there  is  severe  retching  but  no  actual  vomit- 
ing. The  urine  is  not  always  bloody  after  the  attacks  of  pain,  but  is 
usually  lighter  at  first  and  then  becomes  darker  and  darker  and  thicker, 
resembling  pure  blood  at  times;  micturition  five  or  six  times  daily; 
no  history  of  increased  frequency  at  any  time."  The  urine  was  acid,. 
sp.  gr.  1025,  and  contained  oxalate  of  lime  crystals  with  red  and  white 
corpuscles.  The  symptoms  dated  back  three  years.  The  kidney  was 
exposed  by  oblique  lumbar  incision,  examined  by  touch  and  then 
punctured  in  all  directions  about  twenty  times  with  a  long  needle 
passed  deeply;  nothing  was  discovered  and  the  wound  was  closed. 
The  wound  healed  well  and  for  several  months  great  relief  was 
obtained.     The  urine  still  showed  a  little  blood.    Later  pain  recurred^ 
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but  under  treatment  in  hospital,  diminished,  and  the  patient  was  dis- 
charged.    No  further  news  of  the  condition  of  the  patient  is  known. 

Case  XII. — {Lancet,  August  22,  1885,  p.  343.)  Z.  R.,  aged  twenty- 
three,  a  farmer,  was  admitted  to  the  Royal  Infirmary  on  July  i,  1884. 
He  had  complained  since  he  was  seven  or  eight  years  of  age,  of  severe 
paroxysmal  pain  in  the  region  of  the  left  kidney,  which  came  on  quite 
suddenly  and  frequently  repeated  itself  during  the  day  and  night. 
About  five  or  six  years  ago  he  passed  a  large  quantity  of  blood  in  his 
urine  after  riding  on  a  mowing  machine.  Often  his  urine  was  dark 
and  smoky  and  deposited  at  the  bottom  of  the  vessel  a  quantity  of  red, 
sandy  material.  On  admission  he  was  troubled  frequently  with  pain 
in  the  region  of  the  left  kidney.  The  urine  was  acid,  sp.  gr.  1028, 
and  contained  a  little  blood  and  mucus.  Some  days  it  was  quite  free 
from  blood.  Various  internal  medicines  and  external  applications 
were  tried,  but  with  no  beneficial  results,  so,  on  August  7,  1884,  he 
was  put  under  chloroform,  an  oblique  incision  about  two  inches  long 
made  at  the  outer  border  of  the  erector  spinge,  and  the  kidney  exam- 
ined. As  far  as  could  be  ascertained  the  organ  was  of  normal  size  and 
no  renal  calculus  could  be  felt.  A  drainage  tube  was  inserted  and  the 
€dges  of  the  wound  united  by  silver  sutures.  The  pain  continued  after 
the  operation  very  much  as  before,  and  he  was  sent  to  the  convalescent 
hospital  September  20,  1884,  in  statu  quo. 

Case  XIII. — {Lancet,  Ang.  22, 1885,  p.  383.)  H.  H.,  aged  forty- four, 
was  admitted  to  the  Royal  Infirmary  on  September  i,  1884.  For  the 
past  three  years  he  had  suffered  from  paroxysmal  pain  of  great  severity 
in  the  region  of  the  right  kidney,  which  radiated  toward  the  testicle 
of  that  side  and  toward  the  end  of  the  penis.  The  pain,  though  liable 
to  paroxysmal  increase,  frequently  remained  persistent  for  some  time. 
He  had  on  several  occasions  passed  blood  in  his  urine,  and  once  or 
twice  had  noticed  that  his  urine  deposited  a  gritty  sediment.  Lately 
he  has  had  a  good  deal  of  pain  and  tenesmus  on  defecation.  On 
admission  the  patient  complained  of  severe  pain  in  the  region  of  the 
right  kidney  and  of  frequency  of  micturition.  The  urine  was  strongly 
acid  and  contained  much  blood  and  pus.  No  stone  could  be  detected 
in  the  bladder.  On  September  25th  he  was  put  under  chloroform 
and  the  right  kidney  explored  by  means  of  an  oblique  colotomy 
incision.  The  organ  appeared  somewhat  enlarged,  but  nothing 
definite  could  be  detected.  An  exploring  needle  was  also  introduced 
into  the  substance  of  the  kidney,  but  with  negative  results.  After  the 
operation  he  seemed  better;    there  was  very  little  pain,  and  much  less 
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blood  and  pus  were  passed  in  the  urine.  About  a  month  after  the 
operation  he  began  to  pass  a  small  amount  of  urine  through  the  wound 
in  the  loin.  The  discharge  of  urine  through  this  channel  only  ensued 
when  he  was  lying  down.  When  standing  up  the  dressings  remained 
quite  dry  and  had  no  urinous  odor.  On  November  loth  he  was  still 
occasionally  passing  urine  through  the  wound,  but  had  no  pain,  and 
only  occasionally  a  small  quantity  of  blood  in  the  urine,  with  but  a 
trace  of  pus.     He  then  went  home  and  has  since  been  lost  sight  of. 

Case  XIV. — (Bennett  May,  F.  R-C.  S.,  in  Birmingham  Mfdical 
Record,  1885,  xviii.  246.)  Female,  aged  twenty-three,  strong;  history 
of  calculus  in  the  family.  In  1884  was  suddenly  seized  with  pain  in 
right  side,  sickness,  nausea  and  headache.  Frequent  recurrences. 
Pus  in  urine;  later,  blood.  In  May,  1885,  voided  per  vias  naturaUs 
a  mulberry  calculus  the  size  of  a  pea.  Improvement ;  relapse  in  a  few 
weeks,  and  much  worse  than  before.  Exploration  of  kidney  to  find 
calculus,  through  oblique  lumbar  incision.  Careful  exploration  failed 
to  find  stone.  Kidney  was  unusually  large  but  healthy.  Patient  is 
now  in  good  health.  The  operation  relieved  patient  of  her  suffering. 
(Author  does  not  state  duration  of  relief.) 

I  think  it  very  likely  that  the  symptoms  referred  to  calculus, 
and  held  suflicient  to  justify  exploratory  incision,  were  really 
due  to  dilatation  and  inflammation  of  the  kidney  pelvis  and 
ureter,  which  gradually  passing  away  restored  the  patient  to 
health.     The  following  case  presents  many  points  of  similarity: 

Mrs.  T.,  aged  thirty  years,  after  eighteen  months  of  suffering 
indicative  of  the  passage  of  a  stone  along  the  ureter,  voided  by 
urethra  an  oval  calculus,  which  was  said  by  the  patient  (a  person  of 
much  intelligence)  to  be  half  an  inch  in  diameter.  During  the  follow- 
ing two  years  the  urine  contained  much  pus  and  triple  phosphate 
crystals,  and  discomfort  in  the  loin  was  at  times  very  severe.  These 
symptoms  improved  somewhat,  although  when  last  seen  the  urine  con- 
tained pus  and  phosphates.  The  kidney  pelvis  and  ureter  were 
probably  inflamed. 

Case  XV. — (Jordan  Lloyd,  in  Birmingham  Medical  Review,  1886, 
XX.  168-17 1.  Table  of  kidney  operations  performed  from  December, 
1882,  to  date — 1886.)  Female,  aged  twenty-nine,  suffering  from  sup- 
posed calculus.  Duration,  ten  years.  Right  kidney  affected.  Lumbar 
shooting  pains  after  exertion ;    no  haematuria ;  pyuria  for  ten  years ; 
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no  tumor  apparent.  Operation,  lumbar  nephrotomy.  Pelvis  of  kidney 
explored  with  finger,  nothing  discovered.  Recovery;  left  hospital 
twenty-ninth  day,  pain  all  gone.  Eighteen  months  later,  recurrence 
of  symptoms;  case  as  bad  as  ever.  The  operation  was  performed 
December  19,  1882. 

Case  XVI. — Male,  aged  fourteen.  Left  kidney  calculus  (?).  Pain, 
paroxysmal,  in  loin,  groin,  and  testis.  One  attack  of  haematuria  three 
months  previously.  No  tumor;  no  pyuria.  Operation,  lumbar  in- 
cision, October  2,  1882.  Recovery.  Left  hospital  nineteenth  day. 
Wound  healed.  (No  mention  of  stone  being  found;  the  (?)  above 
probably  used  to  indicate  that  one  was  supposed  to  exist,  but  was  not 
found.) 

Case  XVIL  (^Lancet,  November  26,  1887,  P-  1064.  Under  care 
of  Mr.  Hulke.) — On  November  10,  1884,  a  tailor,  aged  nineteen 
years,  was  admitted  to  hospital  complaining  of  severe  pain  in  the  left 
kidney.  He  said  the  pain  began  in  the  loin  and  darted  into  the  testis, 
which  was  drawn  up,  and  also  into  the  thigh.  He  described  the  pain 
as  agony.  The  attacks  quite  disabled  him ;  they  doubled  him  up,  etc- 
The  first  of  these  attacks,  he  said,  occurred  about  twelve  years  ago. 
Four  years  later,  during  a  paroxysm,  blood  was  first  noticed  in  his 
urine,  and  this  had  occurred  in  some  of  the  more  recent  attacks.  On 
admission  nothing  abnormal  could  be  felt  in  the  left  loin  or  abdomen, 
and  he  bore  firm  pressure  on  those  parts  when  his  attention  was  di- 
verted from  them.  The  urine  was  clear  and  light-colored ;  specific 
gravity  1016,  acidity  and  the  average  daily  quantity  were  normal. 

November  15  th  the  left  kidney  was  explored  by  a  lumbar  incision 
and  its  dorsal  and  ventral  surfaces  examined  by  touch,  with  a  negative 
result.  The  organ  was  next  pierced  in  several  places  with  a  needle. 
No  abnormal  condition  was  detected,  and  the  wound  was  closed.  It 
soon  healed,  and  on  December  15th  he  was  allowed  to  leave  his  bed. 
The  patient  expressed  himself  as  feeling  better  at  one  time,  as  suffer- 
ing greatly  at  another.  Later  the  former  symptoms  returned,  and  in 
January  he  left  the  hospital  disappointed  because  he  could  not  have  his 
kidney  cut  out.     His  further  history  is  unknown. 

Mr.  Hulke  felt  warranted  in  expressing  the  hypothesis  that  the  pa- 
tient's di.sorder  was  purely  neurotic. 

Case  XVIII.  (Mr.  Gilbert  Barling,  in  Birm.  Med.  Review,  1888,. 
xxiv.  p.  168.) — Male,  aged  forty-four.  For  a  year  suffered  discomfort 
in  left  loin.  Three  months  previous  had  attack  of  renal  colic,  with 
shivering  and  vomiting.     No  blood  in  urine.     Patient  returned  to- 
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work,  but  had  pain  in  left  loin.  Patient  stout  and  robust.  May  2d 
had  another  attack  of  renal  colic,  and  passed  a  long,  rough  uric  acid 
calculus,  weighing  twelve  grains.  On  August  22d  auihor  discovered 
a  small,  tender,  hard  swelling  in  the  course  of  the  left  ureter,  just 
where  it  crossed  the  brim  of  pelvis,  which  swelling  he  regarded  as  a 
small  impacted  calculus.  In  December  it  had  disappeared.  Patient 
being  incapacitated  from  work,  operation  was  advised.  On  October 
24th  it  was  done  by  an  ordinary  lumbar  incision,  which  was  difficult 
owing  to  the  stoutness  of  the  patient.  The  organ  being  exposed,  its 
posterior  surface  and  pelvis  were  first  explored  with  the  finger,  then 
the  anterior  surface.  The  organ  was  large  and  very  firm.  The  kidney 
substance  was  punctured  systematically  by  means  of  a  harelip  pin  over 
its  posterior  surface,  but  no  calculus  was  detected,  although  it  was  also 
carefully  examined  with  a  silver  probe.  No  calculus  found.  No  bad 
results  from  the  operation.  Free  bleeding  controlled  by  pressure. 
Wound  stitched ;  two  drainage-tubes  inserted.  Recovery  rapid. 
Highest  temperature  100.5°.  Patient  up  on  the  sixteenth  day. 
Three  months  later  he  was  about  the  same  as  before  the  operation, 
only  much  thinner. 

The  author  believes  that  the  diagnosis  was  well  founded, 
although  no  stone  was  found.  He  thinks  failure  to  find  stone 
in  such  case  may  be  due  to  one  of  three  causes : 

1st.  The  incision  into  the  kidney  may  have  failed  to  oj>en  the 
pelvis  of  the  organ,  and  the  finger,  stripping  up  the  renal 
structure  from  the  outside  of  the  pelvis,  may  have  produced  a 
cavity,  into  which  the  sound  passed.  "  This  happened  in  a 
case  described  by  one  of  my  colleagues  whom  I  assisted  in  an 
operation ;  we  both  thought  that  the  pelvis  had  been  opened, 
but  it  was  subsequently  found  that  the  pelvis  was  greatly  di- 
lated, that  it  had  not  been  opened,  and  that  the  kidney  sub- 
stance had  been  stripped  off  the  pelvis,  forming  a  cavity  into 
which  the  finger  and  sound  had  entered,  and  that  there  was  a 
calculus  at  the  most  dependent  part  of  the  dilated  pelvis. 

"  2d.  It  may  be  exceedingly  difficult  at  times  to  be  absolutely 
certain  that  the  pelvis  has  been  opened  by  an  incision.  Sup- 
posing it  opened,  it  may  be  possible  that  the  stone  has  passed 
into  the  upper  part  of  the  ureter. 

"  3d.  It  may  be  found  (the  cause  of  failure)  in  the  existence  of 
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that  rare  condition,  a  double  pelvis,  of  which  some    curious 
examples  have  been  described." 

Case  XIX.  {^Montreal  Med./oum.,  vol.  xvii.  3,  197,  201.  Under 
care  of  Dr.  Shepherd.) — W.  B.,  male,  aged,  twenty- four,  entered  hos- 
pital June  22,  1888,  with  severe  pain  in  the  left  lumbar  region,  shooting 
down  to  the  groin  and  left  scrotum  at  times.  His  present  affection 
dates  back  eight  years,  when  he  was  suddenly  seized  with  agonizing 
pain  in  the  region  of  the  left  kidney,  radiating  along  the  course  of  the 
ureter  down  to  the  scrotum  and  end  of  the  penis.  The  left  testicle 
was  tightly  drawn  up.  The  patient  states  that  his  water  was  decreased 
in  amount  from  the  beginning  of  the  attack,  high-colored,  and  de- 
posited sediment ;  no  blood  was  noticed.  Micturition  was  frequent, 
a  few  drops  being  passed  at  a  time.  At  the  end  of  the  second  day  the 
attack  was  suddenly  and  completely  relieved. 

At  the  present  time  the  patient  enjoys  apparent  good  health ;  sleeps 
poorly ;  complains  of  pain  over  the  region  of  the  left  kidney,  dull, 
aching,  and  constant.  The  sitting  posture,  with  knees  drawn  up, 
aflFords  some  relief  The  affected  area  is  not  prominent.  Deep  press- 
ure causes  intense  pair  over  the  left  kidney.  Urine,  fifty  ounces  per 
diem,  amber  colored,  acid,  specific  gravity  1026.  Slight  trace  of  al- 
bumin ;  no  bile  or  sugar ;  urea  excreted,  three  hundred  and  fifty  grains 
daily.     Pain  and  burning  at  end  of  penis  complained  of. 

The  kidney  was  exposed  by  the  usual  lumbar  incision  June  27,  and 
handled,  but  no  stone  was  felt.  A  small  incision  was  then  made  in 
the  lower  end  of  the  kidney  and  the  pelvis  and  calyces  carefully  ex- 
plored after  Jordan  Lloyd's  method.  Nothing  was  discovered.  The 
wound  was  closed  and  healed  quickly.  For  a  day  or  two  after  the 
operation  pain  was  experienced,  and  again  three  weeks  later — on  this 
latter  occasion  lasting  forty-eight  hours  and  disappearing  suddenly. 

August  31st  patient  presented  himself  at  hospital.  He  has  gained 
flesh  and  feels  well. 

Case  XX.  {Lancet,  April  20,  1889,  p.  776.  William  Anderson, 
operator.) — F.  J.,  watchmaker,  aged  twenty-one  years,  came  under 
observation  August  16,  1886.  His  symptoms,  dating  back  twelve 
years,  followed  closely  on  an  attack  of  rheumatic  fever,  and  were 
characterized  by  sudden  and  acute  pain  in  the  loin,  lasting  about  three 
hours.  Two  or  three  weeks  later  the  paroxysm  recurred,  and  was  sub- 
se<|ucnt1y  repeated,  with  gradually  increasing  frequency  and  severity. 
Since  1884  the  paroxysm  was  sometimes  accompanied  by  rigors  and 
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vomiting.  The  pain  extended  into  the  groin  and  occasionally  into 
the  testicle.  Passage  of  blood  with  urine,  uncertain.  No  calculi 
passed  by  urethra.  He  had  discontinued  his  occupation  on  account 
of  frequently  recurring  pain  and  increasing  weakness.  The  urine  con- 
tained oxalate  of  lime,  cells  like  pus,  occasionally  amorphous  phos- 
phates, but  no  blood  disks.  September  ist  the  organ  was  exposed  by 
the  usual  incision,  and  nothing  discovered  by  inspection  and  palpa- 
tion. A  small  incision  was  made  into  the  parenchyma  and  the  finger 
introduced  into  the  pelvis  renalis.  The  calyces  were  thoroughly  ex- 
plored and  nothing  discovered.  The  wound  was  closed.  Consecutive 
hemorrhage  took  place;  in  ten  days  secondary  bleeding  occurred,  and 
three  days  later  recurrence  was  noticed.  After  various  ups  and  downs, 
abscesses,  etc.,  nephrectomy  was  done,  and  complete  recovery  followed. 

Case  XXI.  {Lancet,  April  20,  1889,  p.  775.  William  Anderson, 
operator.) — Ellen  T.,  female,  aged  twenty-four  years,  stated  that  her 
symptoms  began  four  years  ago  with  an  attack  of  haematuria,  accom- 
panied by  severe  pain  in  the  right  loin  and  groin.  The  pain  subsided 
in  an  hour,  but  traces  of  blood-coloration  were  perceptible  in  the 
urine  for  two  or  three  days.  In  a  month  the  paroxysm  recurred,  and 
then  with  progressively  shortening  intervals  until  the  time  of  admis- 
sion. No  calculi  were  ever  passed.  The  general  health  of  the  patient 
began  to  decline  shortly  after  the  attacks  of  pain  commenced. 

On  admission  the  patient  was  in  a  condition  of  great  nervous  de- 
bility, thin  and  feeble,  but  not  emaciated.  On  examination  a  point 
of  deep  tenderness  was  detected  on  the  outer  side  of  the  right  erector 
spinae  below  the  last  rib,  and  the  urine  was  found  to  contain  an  abun- 
dance of  exudation  corpuscles.  Thoracic  and  other  viscera  healthy ; 
menstrual  functions  regular.  Haematuria,  associated  with  severe  lum- 
bar pain  at  short  intervals,  determined  an  exploration  of  the  kidney 
(January  12,  1885),  which,  after  exposure,  was  carefully  examined  by 
palpation  and  acupuncture,  but  without  discovering  any  abnormality. 
The  wound  healed  in  three  weeks,  and  for  two  weeks  subsequently  the 
patient  was  free  from  suffering.  Then  relapse,  with  recurrent  attacks 
of  haematuria,  lasted  seven  weeks;  then  the  girl  went  home.  Her 
health  began  to  mend,  and,  with  the  restoration  of  strength,  the  renal 
symptoms  became  less  frequent,  the  last  recurrence  being  in  May, 
1885.     In  August,  1 888,  she  was  in  good  health. 


l82  DISCUSSION, 


DISCUSSION. 


Dr.  Theodore  A.  McGraw,  of  Detroit,  Mich. 

I  can  give  Dr.  Tiffany  the  report  of  another  case.  Three  months 
ago  I  operated  on  a  woman  with  nephralgia  of  the  left  side.  She 
passed,  at  the  time  of  the  attacks  of  pain,  a  good  deal  of  blood,  a 
little  matter,  and  very  minute  crystals  of  oxalate  of  lime  and  uric 
acid.  The  paroxysms  gradually  increased  in  frequency.  I  made  the 
diagnosis  of  stone  in  the  kidney.  I  cut  down,  but  found  great  diffi- 
culty in  reaching  the  kidney,  which  was  small  and  contracted  and 
well  up  under  the  ribs.  I  finally  brought  the  kidney  down  and  passed 
a  probe  into  the  pelvis,  examining  it  thoroughly.  I  then  passed  an 
exploring  needle  through  every  part.  I  passed  a  sound  into  the 
ureter  and  injected  colored  water,  which  passed  from  the  bladder, 
showing  that  the  ureter  was  pervious.  No  stone  could  be  detected. 
The  capsule  was  split  from  one  end  to  the  other.  There  have  been 
but  two  slight  attacks  of  pain  since  the  operation. 

Dr.  Frederick  E,  Lange,  of  New  York. 

I  have  had  no  experience  with  cases  where  the  diagnosis  was  beyond 
doubt.  I  think  that  the  diagnosis  is  necessarily  very  difficult.  The 
only  case  which  would  appropriately  be  considered  in  this  discussion 
is  one  in  which  I  operated  thinking  that  I  should  find  a  stone.  The 
patient  had  been  treated  for  a  number  of  years  by  various  physicians 
for  neuralgia  of  the  kidney.  He  was  in  good  general  health,  but  con- 
stantly had  a  small  amount  of  blood  in  the  urine  and  a  small  amount 
of  albumen.  The  attacks  of  pain  recurred  at  irregular  intervals,  and 
at  times  were  mild  and  at  other  times  almost  unbearable.  He  finally 
consented  to  an  exploratory  operation.  I  was  unable  to  find  a  stone, 
and  proceeded  in  the  way  mentioned  in  the  paper,  without,  however, 
splitting  the  capsule.  The  patient  remained  free  fro;n  pain  for  three 
or  four  months.  The  attacks  then  recurred.  There  may,  perhaps,  be 
a  small  stone  which  I  failed  to  discover.  I  fear  that  Dr.  Tiffany's  case 
may  run  a  similar  course,  although  I  hope  it  may  not. 

I  am  unable  to  understand  how  the  operation  of  splitting  the  cap- 
sule would  have  a  lasting  effect  if  it  is  assumed  that  the  pressure  of 
cicatricial  tissue  on  the   kidney   substance   may   have   caused   these 
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attacks,  the  scar  itself  remaining  untouched.     However,  the  further 
observation  of  this  case  must  decide. 

I  must  say  that  in  most  of  my  cases  of  nephro-lithotomy,  I  have 
found  the  stone  accidentally  where  I  did  not  think  that  I  should  find  a 
stone,  and  in  other  cases,  where  I  have  operated  with  the  expectation 
of  discovering  a  calculus,  I  was  disappointed.  It  seems  to  me  that 
only  an  approximately  reliable  diagnosis  of  stone  in  the  kidney  can 
be  made  without  exploratory  incision. 

Dr.  Charles  B.  Nancrede,  of  Philadelphia. 

My  experience  is  limited  to  one  case,  in  which  Dr.  .\gneir  successfully 
cut  for  stone,  and  at  a  later  period  Dr.  H.  Lenox  Hodge  removed  a 
second  stone  from  the  bladder.  The  patient  came  under  my  care  with 
some  syaiptoms  indicating  stone  in  the  kidney,  and  with  an  extensive 
perinephric  abscess.  With  the  previous  history,  I  operated  with  the 
expectation  of  finding  a  stone.  Although  I  was  able  to  examine  the 
kidney  thoroughly,  and  penetrated  its  substance  in  various  directions 
with  a  long  needle,  I  was  unable  to  detect  any  stone.  The  organ  was 
apparently  healthy.  I  can,  therefore,  confirm  the  statement  in  regard 
to  the  excessive  difficulty  of  making  a  positive  diagnosis  before  the 
stone  is  actually  found. 

Dr.  John  Romans,  of  Boston. 

In  the  four  cases  in  which  I  have  operated  for  stone  in  the  kidney 
the  diagnosis  has  been  sufficiently  easy.  I  have  never  happened  to 
operate  on  a  kidney  that  did  not  present  sufficient  tumor  fluctuation 
or  swelling  to  lead  me  to  think  that  there  might  be  a  stone.  In  the 
last  kidney  that  I  opened  I  found  no  stone.  The  patient,  a  boy  of 
fifteen  or  sixteen  years,  had  been  on  the  medical  side  of  the  Massa- 
chusetts General  Hospital,  and  was  passing  large  quantities  of  offen- 
sive pus.  A  swelling  in  the  perineum  was  found,  and  I  removed  by 
perineal  section  thirteen  stones  from  the  urethra.  The  stones  were 
faceted  and  had  evidently  rubbed  against  each  other  in  the  kidney, 
bladder,  or  urethra  for  a  long  time.  Some  of  the  stones  were  as  large 
as  the  largest  of  the  carpal  bones.  There  was  also  a  swelling  in  the 
right  lumbar  region.  Although  the  patient  was  much  more  comfort- 
able after  the  removal  of  the  stones  from  the  urethra,  the  swelling  in 
the  loin  still  remained.  A  few  weeks  after  the  first  operation  I  opened 
the  right  kidney,  but  careful  exploration  with  my  finger  failed  to  find 
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a  stone.  I  however  do  not  feel  sure  that  there  is  no  stone.  I  have 
had  no  experience  with  incision  of  the  capsule  of  the  normal  kidney 
for  the  relief  of  neuralgia. 

Dr.  D.  W.  Yandell,  of  Louisville,  Ky. 

1  merely  wish  to  make  a  contribution  to  the  history  of  renal  calculi. 
A  member  of  my  own  family,  who  had  had  repeated  attacks  of  renal 
colic,  and  at  one  time  or  another  had  passed  large  quantities  of  stone, 
in  1852,  after  suffering  for  the  greater  part  of  twelve  months,  had 
an  abscess  form  in  the  loin,  which  was  opened  by  Professors  Gross 
and  Drake.  A  calculus,  the  size  and  shape  of  a  squirrel's  head,  was 
removed  from  the  loin.  The  lady  lived  from  1852  to  1858  in  com- 
parative comfort.  She  then  had  attacks  of  renal  colic,  and  at  last 
died  in  one  of  these.  There  was  scarcely  a  trace  of  the  kidney  found 
at  the  autopsy,  and  the  remaining  kidney  contained  five  calculi.  Al- 
though these  had  been  present,  she  lived  in  comparative  comfort,  but 
had  been  unable  to  ride  in  a  carriage. 

Dr.  W.  W.  Keen,  of  Philadelphia. 

I  should  like  to  say  a  word  in  reference  to  a  matter  that  has  been 
introduced  into  the  discussion.  The  paper  itself  contains  valuable 
suggestions,  but  we  can  say  little  about  it  because  none  of  us  has  had 
any  experience  with  the  operation.  I  wish  to  call  attention  to  a 
source  of  error  in  the  use  of  the  needle-test  in  the  diagnosis  of  renal 
calculus  which  I  met  with  in  a  case  reported  to  the  Philadelphia 
County  Medical  Society.  The  case  was  one  of  evident  disease  of  the 
kidney,  possibly  a  stone  or  possibly  malignant.  After  the  kidney 
was  exposed  a  needle  was  passed  into  its  substance  for  the  purpose  of 
detecting  a  stone  if  one  existed.  Not  only  could  I  myself  feel  the 
grating  of  the  needle,  but  my  assistants  also  felt  it,  and  were  quite 
sure  that  a  stone  was  present.  Further  examination  showed  that  the 
kidney  was  the  seat  of  malignant  disease,  and  the  adhesions  were  so 
numerous  that  it  was  impossible  to  remove  it.  When  the  kidney  was 
removed,  at  the  autopsy,  it  was  found  that  no  stone  was  present,  but 
that  the  needle  had  struck  against  a  calcareous  vessel,  of  which  there 
were  several,  or  against  a  large  mass  of  calcareous  tissue  which  was 
present.  This  source  of  error  I  have  not  seen  alluded  to,  and  it  is  one 
that  should  be  borne  in  mind  in  these  operations. 
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Dr.  Tiffany.  I  have  very  little  to  add  in  conclusion.  The  diag- 
nosis must,  I  think,  always  remain  in  doubt  until  the  stone  is  found. 
The  future  of  the  case  reported  is  a  matter  of  moment.  The  fact  that 
the  patient  has  been  free  from  pain  for  some  time  does  not  mean 
that  she  is  well.  So  far  as  it  goes,  the  outlook  is  good.  My  reasons 
for  operating  were  that  everything  possible  had  been  tried  for  a  num- 
ber of  years  without  benefit,  and  the  woman  was  in  a  very  unhappy 
condition.  The  question  arose.  Shall  the  kidney  be  removed,  or  an 
effort  be  made  to  reduce  the  inflammation  and  give  the  patient  a 
chance  to  recover  ?  operating  on  the  principle  of  putting  the  kidney 
at  rest  and  allowing  it  to  swell  for  a  certain  number  of  months. 

In  my  paper  will  be  found  recorded  a  case  similar  to  that  mentioned 
by  Dr.  Keen.  It  was  reported  in  the  Bulletin  tie  Therap.  in  1881. 
In  this  case  a  grating  sensation  was  felt,  giving  rise  to  the  belief  that 
a  stone  was  present.  There  was  a  sensation  of  fine  sand,  and  also 
of  a  large  stone.     On  opening  the  kidney,  nothing  was  found. 


SUCCESSFUL  LIGATION  OF  THE  PRIMITIVE 
CAROTID  ARTERIES 

DONE  ALMOST  SIMULTANEOUSLY  IN  THE  REMOVAL  OF  AN  EPITHELIAL 
CANCER  FROM  THE  BASE  OF  THE  TONGUE  AND  THE  FAUCES. 

By  LEVI  C.  LANE,  M.D., 

PROFESSOR  OF  SURGERY   IN   THE  COOPER   MEDICAL  COLLEGE. 
SAN  FRANCISCO,  CALIFORNIA. 


In  November,  1887,  ^^^  writer  was  consulted  by  Mr.  W.,  aged  forty 
years,  and  residing  in  Eureka,  Nevada,  for  treatment  of  his  throat. 
On  examination  there  was  found  an  ulcerating  wound  which  had 
destroyed  a  portion  of  the  base  of  the  tongue  on  the  right  side.  The 
erosion,  having  commenced  on  the  tongue,  had  extended  to  and  impli- 
cated the  anterior  and  posterior  pharyngeal  arches,  and  a  portion  of 
the  soft  palate  on  the  same  side.  There  was  no  history  of  scrofula  or 
of  syphilis.  The  man  was  an  inveterate  smoker.  The  disease  had 
been  progressing  for  several  months  and  was  diagnosticated  to  be 
epithelial  cancer. 

Extirpation  with  the  knife  was  advised  by  the  writer,  and  accepted 
by  the  patient,  as  the  only  means  of  treatment  which  afforded  any 
hope  of  relief. 

Operation. — Inasmuch  as  some  of  the  branches  of  the  external 
carotid,  and  probably  of  the  internal  carotid,  would  be  opened  in  the 
extirpation,  the  work  was  commenced  by  tying  the  primitive  carotid 
at  its  middle.  The  surgeon  who  has  operated  within  the  throat  has 
found  that  one  of  the  obstacles  in  his  way  is  so  to  retain  the  mouth 
open  as  to  enable  him  to  see  what  he  is  doing.  The  different  gags 
used  do  their  work  imperfectly ;  in  pressing  the  tongue  downward  they 
press  it  also  backward  into  the  throat,  so  that,  in  the  anaesthetic  state, 
the  breathing  of  the  patient  is  nearly  or  quite  arrested.  To  obviate 
this  difficulty,  a  few  years  ago  I  invented  a  mouth-retractor,  of  which 
a  drawing  accompanies  this  paper.     By  means  of  this  instrument. 
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made  by  Dr.  A.  B.  McKee  from  a  design  given  him  by  me,  the  mouth 
may  be  held  open  and  the  jaws  kept  asunder,  without  encroaching  on 
the  oral  cavity,  as  the  usual  gags  do.  When  this  instrument  is  inserted 
between  the  teeth  of  the  upper  and  lower  jaws,  it  is  retained  there  by 
an  assistant  standing  behind  the  patient's  head  and  holding  the  handle 
alongside  of  the  latter's  cheek. 

In  the  patient  in  question,  the  interdental  mouth-retractor  being 
introduced,  the  patient's  tongue  was  seized  by  means  of  a  strong  pair 
of  self  clasping  forceps  and  drawn  forward  and  upward.  Next,  the 
tongue  was  loosened  from  the  floor  of  the  mouth  by  dissection  with 
curved  blunt  scissors,  and  was  then  drawn  well  out  of  the  mouth. 
Thus,  the  rear  of  the  oral  cavity  being  fully  exposed  to  sight,  the 
diseased  structures  were  circumscribed  with  a  shallow  cut.  This 
bounding  line  included  one-half  of  the  base  of  the  tongue,  the  lateral 
wall  of  the  throat  including  the  right  tonsil,  and  one-half  of  the  soft 
palate.  The  completion  of  the  excision  was  followed  by  a  gush  of 
arterial  blood,  showmg  that  the  internal  carotid  artery  had  been 
opened.  To  check  this  hemorrhage,  a  piece  of  sponge  was  crowded 
into  the  wound.  For  a  short  period  this  controlled  the  bleeding ;  yet, 
presently,  although  the  left  carotid  was  compressed,  the  blood  began 
to  ooze  so  rapidly  from  the  tamponing  sponge,  that,  as  a  means  of 
temporarily  prolonging  life,  it  was  tied.  This  second  ligation  was 
done  ninety  minutes  after  the  commencement  of  the  operation ;  the 
interval  between  the  ligation  of  the  right  carotid  and  that  of  the  left 
was  about  one  hour.  The  second  ligation  did  not  arrest  the  bleeding 
completely,  so  that  I  was  forced  to  plug  the  wound  again,  and  to  con- 
tinue so  doing  for  some  days  afterward. 

The  second  tying  was  done  without  an  anaesthetic,  and  the  man  was 
so  nearly  in  syncope  that  the  cutting  caused  him  scarcely  any  pain. 
Experience  has  taught  me  that  narcosis,  whether  from  opium  or  from 
an  anaesthetic,  becomes  doubly  perilous  in  the  subject  who  has  lost 
much  blood. 

After  the  man  rallied  from  the  operation,  he  did  not  show  then,  nor 
at  any  time  afterward,  any  cerebral  disturbance ;  and  this  I  refer  to 
the  large  amount  of  blood  which  had  been  lost ;  and,  in  a  similar  case 
of  double-ligation,  it  would  serve  as  a  hint  to  bleed,  if  blood  had 
not  already  been  lost. 

The  patient  made  an  excellent  recovery.  The  ligation  was  done 
with  antiseptic  silk,  which  was  cut  short ;  the  wounds  in  the  throat 
and  in  the  neck  soon  healed.     The  man  quickly  recovered  from  the 
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emaciation  caused  by  his  disease,  and,  to-day,   is  in  robust  health, 
there  having  been  no  recurrence  of  the  disease  in  his  throat. 

Sections  of  the  excised  structure  were  placed  under  the  microscope 
and  fully  verified  the  diagnosis  of  cancer. 

The  writer  is  not  aware  of  another  case  of  successful  simul- 
taneous ligation  of  the  primitive  carotids.  The  pioneer  work 
in  this  field  is  one  of  the  laurels  of  American  Surgery:  being 
the  operation  of  Dr.  R.  D.  Mussey,  of  Cincinnati,  Ohio,  who 
successfully  tied  the  primitive  carotids  at  an  interval  of  several 
days;  and  in  his  case,  as  in  the  one  above  detailed,  there  had 
been  lost  an  unusual  quantity  of  blood. 


ON  THE  SURGICAL  TREATMENT  OF  GANGRENOUS 
HERNIA.  WITH  REPORT  OF  FOUR  CASES. 


By  MAURICE  H.  RICHARDSON.  M.D., 

SURGEON   TO  THE   MASSACHUSETTS  GENERAL   HOSPITAL;    ASSISTANT  PROFESSOE  OF 

ANATOMY    IN    THK    HARVAKI'    MUHCxl     si  HtMlI      BOSTON. 


During  the  past  few  years  a  great  deal  has  been  said  upon 
this  subject.  Hitherto,  gangrene  of  the  intestine  following  pro- 
longed strangulation  has  been  treated  by  leaving  the  process  to 
nature,  by  forming  an  artificial  anus,  or  by  immediate  resec- 
tion and  return  of  the  sutured  gut  to  the  abdominal  cavity. 
All  these  methods  have  been  advocated  and  followed  during 
the  past  ten  years.  The  object  of  surgical  interference  in  these 
cases  is,  first,  to  relieve  obstruction  by  providing  an  outlet  for 
the  intestinal  contents;  and,  second,  to  restore  the  continuity  of 
the  bowel.  The  chief  question  to  be  considered  is  whether  we 
shall  do  the  palliative  operation,  and  make  an  artificial  anus,  or 
whether  we  shall  immediately  excise  the  gangrenous  portion  of 
bowel.  The  literature  of  the  last  three  years  contains  many 
valuable  contributions  to  this  subject.  McCosh,  in  the  Nnu  York 
Medical  Journal  o{  March  16,  1889,  p.  281,  publishes  a  successful 
case  of  immediate  resection  and  gives  an  excellent  rSsumS  of 
the  subject,  with  a  carefully  prepared  table  which  includes  all 
the  cases  published  up  to  the  present  time.  In  this  paper  the 
opinions  of  prominent  surgeons  are  quoted  for  and  against 
primary  excision,  that  of  the  writer  being  rather  in  favor  of  its 
immediate  performance. 

Klaussner,  in  an  elaborate  article,  concludes :  ^ 

1  Ferdinand  Klaussner:  MUnchener  med.  Wochenschrift,  January  29,  1889,  and  Feb- 
ruary s,  1869.     Ueber  die  Behandlung  Gangranoser  Hernien. 
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"In  all  cases  of  strangulated  gangrenous  hernia  one  should  form  an 
artificial  anus,  if  the  patient  is  run  down,  so  that  a  long  operation 
(one  to  one  and  a  half  hours)  would  be  borne  with  difificulty.  It  ig 
also  the  preferable  operation  for  the  practising  physician,  who  is  often 
compelled  to  operate  under  the  most  unfavorable  circumstances  or  even 
wholly  without  assistance.  Therefore,  primary  resection  seems  suited 
only  to  those  who  have  a  certain  power  of  resistance  against  a  longer 
operation  and  narcotization,  as  in  the  case  of  gangrene  quickly  follow- 
ing acute  strangulation.  So  that,  to  put  the  matter  in  a  few  words, 
the  formation  of  an  artificial  anus  is  slower  but  surer  as  regards  re- 
covery; unfortunately,  however,  it  soon  puts  a  patient  into  a  most 
miserable  condition  ;  while  primary  resection,  on  the  other  hand,  an 
ideal  operation,  is  a  more  risky  performance,  but  in  cases  of  success 
gives  perfect  health  in  a  few  weeks. ' ' 

Graefe,  Reischel,  Bergmann,  all  favor  the  formation  of  an  arti- 
ficial anus,  with  a  view  to  secondary  resection.  Rydygier,  Bansu, 
Roggenban,  Riedel,  and  Kocher  favor  primary  resection. 

In  regard  to  the  operation  of  excision  of  gangrenous  in- 
testine, Klaussner  says  that  the  most  important  thing  is  to  make 
the  incisions  in  healthy  gut ;  so  that  it  is  better  to  remove  a 
couple  of  centimetres  of  healthy  gut  than  to  run  the  risk  of 
subsequent  sloughing. 

Haenel  ("  Zur  Kasuistik  der  gangriinosen  Hernien  und  der 
Anus  praeternaturalis,"  Archiv  f.  klift.  Chirurgie,  Bd.  xxxvi.  S. 
393-420)  reports  five  cases  of  gangrenous  hernia  in  which  an 
artificial  anus  was  formed.  Three  of  these  died  before  any 
attempt  was  made  to  get  rid  of  the  artificial  anus — one  from 
collapse,  one  from  inanition,  and  the  third  from  general  perito- 
nitis. In  attempting  to  get  rid  of  the  artificial  anus  in  the  other 
two,  and  in  two  cases  sent  in  from  outside,  success  followed 
the  three  cases  in  which  Dypuytren's  method  was  employed,  but 
death  from  fecal  peritonitis  occurred  in  the  fourth  case,  in 
which  resection  was  performed.  Haenel  speaks  very  decidedly 
in  favor  of  the  formation  of  an  artificial  anus  in  gangrenous 
hernia,  and  all  the  more  willingly  gives  preference  to  this  pro- 
cedure, rather  than  resection,  because  in  the  latest  literature 
^since  Reischel's  statistics)  he  found  ten  cases  of  death  in  si.xteen 
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cases  of  primary  resection  ;  and,  of  the  six  cases  that  recovered, 
two  had  fecal  fistula  for  a  while.  As  regards  getting  rid  of  arti- 
ficial anus,  Haenel  mentions  forty-three  cases  of  secondary  cir- 
cular resection,  sixteen  fatal,  twenty-five  recoveries,  and  two 
with  permanent  fistulic.  Hence  he  favored  the  Dupuytrca 
method  of  operating  wherever  it  is  possible  to  do  so. 
Coppens  {Bull.  Med.  Par.,  1888.  11,  1659-1662)  says: 

"  I.  Simple  enterotomy,  followed  by  the  formation  of  an  artificial 
anus,  ought  to  constitute  the  preferable  operation  in  gangrenous  hernia. 

"  2.  Intestinal  resection,  more  perilous,  ought  to  be  reserved  for 
absolutely  special  cases,  and  considered  as  an  exceptional  method." 

Mazzoni  preferred  primary  resection  for  gangrenous  hernia. 
Out  of  twenty  cases  thus  treated  in  Italy,  twelve  were  suc- 
cessful. 

Wright,  G.  A.  {Lancet,  March  30,  1889,  p.  617)  says: 

"  Perhaps  the  wisest  course  would  be  merely  to  open  the  bowel  at 
the  time,  and,  should  the  obstruction  continue  and  the  symptoms  per- 
sist, to  adopt  the  plan  of  resection  a  day  or  two  later,  in  the  mean- 
time taking  measures  to  render  the  parts  as  aseptic  as  possible." 

Since  the  appearance  of  McCosh's  tables,  Dawborn  {Medical 
Record,  April  20,  1889,  pp.  428-430)  publishes  a  successful  case 
of  immediate  resection  of  the  intestine  for  gangrene.  He  per- 
formed immediate  resection  for  three  reasons:  (i)  Patient  in 
excellent  condition ;  (2)  part  of  gut  involved  undoubtedly  part 
of  the  jejunum,  and  hence  nutrition  with  an  artificial  anus  would 
not  be  well  maintained ;  (3)  the  patient's  bowel  above  the 
strangulation  could  not  contain  much  feces,  as  a  thorough 
movement  had  occurred  a  little  more  than  a  day  previously. 
Consequently,  great  pressure  from  retained  gut  contents  would 
not  be  brought  to  bear  against  any  intestinal  sutures.  \2\ 
inches  removed.  Czerny  and  Lembert  sutures.  Whole  opera- 
tion, two  and  three-quarters  hours.  Actual  suturing  of  gut, 
nearly  one  and  a  half  hours.  Thinks  that  Abbe's  catgut  rings 
(an  improvement  on  Senn's  plates)  will  shorten  the  time  very 
much. 
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Gerster  {Aseptic  and  Antiseptic  Surgery,  p.  122)  had  four  cases 
of  gangrenous  hernia:   all  died.     He  says  : 

"All  the  patients  in  whom  necrosed  gut  was  found  died  either  of 
collapse,  shortly  after  completion  of  the  operation,  or  of  peritonitis 
due  to  infection  extending  from  the  place  of  strangulation.  On  one 
of  them  resection  of  the  necrosed  part  of  the  gut  was  practised,  with 
subsiquent  suture.  The  patient  died  of  peritonitis.  Immediate 
resection  of  the  gut  has  little  to  commend  it.  The  dangers  of  infec- 
tion of  the  peritoneum  are  almost  insurmountable,  the  comprehensive 
preparations  required  for  enterorrhaphy  are  usually  not  made,  and,  the 
work  being  extemporized,  generally  lacks  exactitude.  In  addition  to 
this,  the  general  condition  of  the  patient  is  commonly  so  bad,  that 
ui  due  prolongation  of  anaesthesia  would  be  very  dangerous.  There- 
fore, in  these  cases,  the  establishment  of  an  artificial  anus  is  the  only 
thing  to  do." 

Charles  K.  Briddon  {New  York  Medical  Journal,  March  9, 
1889,  pp.  255-257)  reports  a  case  of  strangulated  femoral  hernia 
with  gangrene  of  the  intestine.  He  performed  the  operation  of 
resection  and  suture.  Operation  lasted  one  and  a  half  hours. 
Patient  failed  gradually  and  died  the  next  day.  The  post- 
mortem examination  showed  no  signs  of  peritonitis  and  there 
was  quite  firm  union  of  intestine  at  the  point  of  suturing. 

Walter  Pye  {Lancet^  1885,  vol.  i.  p.  750)  referred  to  a  case  of 
gangrenous  intestine  in  which  he  had  established  an  artificial 
anus.  During  exertion  the  open  bowel  slipped  into  the  abdo- 
men and  caused  the  death  of  the  patient  from  peritonitis. 

Stewart  (quoted  in  Lancet)  says  that  in  twenty  herniotomies 
he  has  seen,  gangrenous  gut  had  been  found  in  two  instances, 
and  in  both  the  bowel  was  opened  and  left  in  situ,  both  patients 
dying  early  from  septicjumia.  It  was  this  adverse  experience 
which  led  him  to  prefer  excision  of  the  intestine  when  the  next 
case  presented  itself  to  him,  which  was  done  with  success. 

Fleming,  J.  C.  {Lancet,  1887,  p.  521) : 

Male,  aged  forty-eight.    Inguinal  herniotomy  performed;  bowel  gaa-j 
grenous  ;  laid  open  and  slightly  stitched  to  the  external  wound.     Di< 
well  after  the  oi>eration.     A  month  later  noted  that  he  was  distincti] 
emaciating  and  in  low  spirits,  and  also  suffering  extremely  frjin  tlu 
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irritation  of  the  feces  rontinually  pouring  out  of  the  artificial  anus,  this 
irritation  even  preventing  him  from  sleeping.  Operation  :  An  incision 
was  made  through  the  skin  round  the  projecting  end  of  the  bowel, 
and  about  a  quarter  of  an  inch  from  it,  and  was  prolonged  upward. 
By  putting  the  bowel  on  the  stretch  by  means  of  a  ligature  already 
applied,  it  was  easily  dissected  free,  and  a  portion  pulled  down  with 
the  mesentery.  By  following  this  the  lower  end  of  the  bowel  was 
found  ;  triangle  of  mesentery  removed  three  inches  each  way.  Freshly 
cut  edges  of  the  gut  brought  together.  Lembert  sutures.  Good 
recovery. 

Bank,  W.  M.  {Medical  Times  and  Gazette^  London,  1885,  vol. 
i.  p.  567).  Six  cases  of  gangrenous  gut ;  laid  gut  open,  but  did 
not  interfere  with  stricture  or  anything  else ;  three  died  and 
three  recovered.  Is  strongly  of  the  opinion  that  the  stricture 
should  be  left  alone. 

Weil  {Prager  med.  Wochemchr.,  16  Marz,  1887,  81,  89,  98). 
Artificial  anus  formed ;  70  cm.  of  intestine  excised.  Eleven 
weeks  later  operation  for  artificial  anus ;  recovery.  1 2  and  1 5  cm. 
excised  from  ends  of  intestine ;  nearly  one  metre  excised  in  all. 
Umbilical.  In  his  own  experience  had,  from  1873  to  1879, 
fifteen  cases  of  gangrenous  hernia;  thirteen  died  and  two  were 
left  with  fecal  fistulae  :  a  mortality  of  eighty-seven  per  cent. 

In  1884,  Reischel  {Deutsch.  Zeitschrift  J'ur  Chir.,  Bd.  xix.)  col- 
lected all  the  published  cases  of  circular  resection  of  the  intes- 
tine ;  fifty-six  for  gangrenous  hernia ;  twenty-four  recoveries, 
twenty-nine  deaths ;  three  fecal  fistulae :  a  mortality  of  fifty-two 
per  cent. 

In  a  personal  communication,  Dr.  E.  H.  Bradford,  of  Boston, 
Surgeon  to  the  Boston  City  and  Children's  Hospital,  expressed 
himself  as  favoring  resection  in  gangrenous  hernia,  where  the 
condition  of  the  patient  is  good  enough  to  justify  the  additional 
risk.  With  his  permission  I  have  availed  myself  of  the  follow- 
ing cases : 

The  first  case  was  that  of  an  old  woman  with  a  strangulated 
hernia  of  ten  days'  standing.  She  was  in  bad  condition.  The 
gangrenous  gut  was  excised  and  the  bowel  sewed  partly  with 
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the  Lembert  and  partly  with  a  continuous  stitch.     She  died  of 
shock  the  next  day.     No  autopsy  was  allowed. 

The  second  case  was  also  one  of  hernia  with  gangrene.  Ex- 
cision and  suture  were  performed.  The  patient  died  at  the  end 
of  a  week,  because  too  much  of  the  intestinal  wall  was  turned 
in,  leaving  a  lumen  not  larger  than  a  pencil.  Dr.  Bradford  feels 
confident  that  she  would  have  got  well  if  this  had  not  been 
done. 

A  third  case  of  gangrenous  hernia  was  treated  by  the  forma-, 
tion  of  artificial  anus.     The  patient  recovered  well  from  the 
operation,    but   died    later  from    inanition.      The   part   opened 
proved  to  be  the  jejunum. 

My  experience  in  gangrenous  hernia  is  derived  from  the 
following  cases : 

Case  I. — A  young  woman  with  right  femoral  hernia  of  a  week's 
standing.  There  was  a  large  swelling  in  the  upper  part  of  the  right 
thigh,  extending  downward  and  inward.  Constitutional  symptoms 
severe.  A  large  incision  was  made  down  into  the  sac,  which  contained 
fecal  matter  and  pieces  of  gangrenous  bowel  that  had  become  almost 
entirely  disorganized.  The  ring  was  divided  sufficiently  to  allow 
fecal  matter  to  escape,  so  that  an  artificial  anus  was  established.  She 
died  of  shock  in  twenty-four  hours. 

In  this  case  it  is  quite  evident  that  nothing  could  have  been 
done  beyond  opening  freely  the  bowel  and  trusting  to  the 
formation  of  an  artificial  anus.  The  condition  of  the  patient 
was  so  poor  that  nothing  beyond  the  most  speedy  operation 
could  be  thought  of. 

Case  II. — Susan  H.  T.,  aged  sixty-five,  married.  Entered  Massachu- 
setts General  Hospital,  Sept.  13,  1886.  "  Five  years  ago  operated  upor 
for  radical  cure  of  hernia  by  injection.  Had  complete  relief  until 
yesterday,  when  she  was  taken  with  violent  vomiting  and  pain.  The 
old  hernia  was  enlarged,  and  very  tense,  about  the  size  of  a  goose- 
egg.  Operation  by  Dr.  Richardson  :  Incision  through  skin  and  sa<; 
of  hernia,  disclosing  a  loop  of  intestine  very  dark  in  color.  The  rinj 
was  divided  and  the  hernia  reduced.  Pillars  of  ring  sewed  togetheij 
and  wound  closed  ;  drainage  from  the  bottom. 
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^^  Sept.   14.  Very  uncomfortable ;  vomiting. 

"  16///.  Still  vomiting.  Abdomen  much  distended.  Enema.  Small 
dejection  and  much  flatus.     No  relief  of  distention. 

"17//4.  Delirious;  becoming  weaker.  Second  operation :  Original 
incision  extended  and  peritoneum  opened.  The  loop  of  intestine  in 
the  hernial  sac  was  found  constricted,  although  above  the  ring.  It 
was  dark  and  gangrenous,  and  gas  could  be  squeezed  from  it  through 
numerous  small  perforations.  The  constricting  band  was  cut  and  the 
coil  of  intestine  withdrawn.  The  perforated  and  gangrenous  portion 
of  intestine  and  the  mesentery  connected  with  it  were  carefully  excised, 
the  incision  being  made  well  within  the  healthy  gut.  The  two  free 
ends  of  intestine  were  sewed  with  fine  silk,  by  the  interrupted  Lembert 
method.  The  mesentery  was  sewed  with  a  continuous  suture.  She 
died  at  11.45  p-  ^-  ^^^^^  evening,  Sept.  17th.  Wound  opened  and 
specimen  removed.  The  gut  was  already  well  glued  up.  Death  from 
shock.     No  general  peritonitis. " 

Case  III. — Dr.  Broderick,  of  Charlestown,  in  whose  practice  this 
case  occurred,  has  sent  the  following  history  :  **  Catherine  Corcoran, 
aged  forty  two.  Has  had  several  children.  Noticed  a  swelling  in  the 
umbilical  region  a  number  of  years  ago,  which  gradually  increased  in 
size.  At  times  she  would  have  severe  pain  in  that  region  which  the 
attending  physician  called  wind  colic.  I  saw  her  for  the  first  time  on 
the  night  of  Oct.  19,  1888.  She  had  been  in  bed  two  days,  with  pain  in 
the  umbilical  region,  vomiting,  thirst,  and  constipation.  Temperature 
98.6°  ;  pulse  80.  At  the  umbilicus  was  a  hard  tumor,  the  size  of  the 
fist,  slightly  tender  on  pressure  and  dull  on  percussion,  and  very  red  in 
color.  I  saw  her  again  Oct.  20th  at  night.  Temperature  99°  ;  pulse 
84 ;  constant  vomiting,  and  no  movement  from  bowels  for  four  days. 
Swelling  at  umbilicus  more  tender,  somewhat  softer  and  dusky  red  in 
color.  I  saw  her  a  third  time,  Oct.  21st,  morning;  continual  vomit- 
ing; pain  at  umbilicus  severe  and  constant;  bowels  not  moved; 
umbilical  swelling  has  a  softer  feeling  and  a  sense  of  fluctuation ; 
temperature  99°  ;  pulse  86.  I  saw  her  again  Oct.  22d,  morning ; 
temperature  99.8°;  pulse  88;  constant  vomiting  if  anything  enters 
the  stomach ;  bowels  have  not  discharged  anything  for  six  days ; 
constant  pain  in  umbilicus;  fluctuation  in  swelling.  When  I  first 
saw  the  patient  my  diagnosis  was  probable  strangulated  hernia  and 
I  advised  her  to  enter  the  hospital,  but  she  refused.  Treatment : 
morphine  subcutaneously ;  ice  to  suck ;  milk  and  water  to  drink ; 
poultice  to  tumor.     The  first  day  ordered  enema,  but  no  fecal  dis- 
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charge,  and  on  third  visit  ordered  another,  with  same  result.     I  did 
not  desire  to  try  taxis." 

Hospital  Records. — "  Catharine  Corcoran,  aet.  forty-two.  Monday, 
October  22,  1888.  General  health  fairly  good.  For  six  years  has 
had  a  rupture  at  navel,  and  has  been  troubled  with  it  for  the  past  four 
months  more  than  usual.  Bunch  at  umbilicus  from  time  to  time  grows 
larger  and  painful,  and  she  vomits.  By  lying  down  and  taking  hot 
drinks  she  recovers.  After  this  present  attack,  no  relief  followed  her 
usual  treatment.  Friday  morning,  October  19th,  was  seized  with  a 
severe  pain  in  the  umbilical  region,  and  began  to  vomit.  Vomiting  con- 
tinued incessantly  up  to  time  of  admission  to  hospital,  the  following 
Monday — three  days.  No  sleep ;  no  passage  of  flatus  or  feces  ;  abdo- 
men very  painful,  tender,  and  distended;  tumor  as  large  as  two  fists 
at  umbilicus ;  skin  over  it  tense,  red,  and  in  places  darkly  discolored, 
hot,  and  cedematous  ;  expression  anxious ;  respiration  rapid  and  shal- 
low ;  pulse  small,  quick,  and  thready,  almost  imperceptible ;  tempera- 
ture 100.5°." 

Operation,  5  p.m.,  by  electric  light,  under  ether:  Incision  five 
inches  in  length,  made  over  tumor  in  the  median  line.  On  opening  sac 
small  intestme  found  to  be  gangrenous ;  color  dark  green ;  odor  putrid 
and  fecal ;  surface  shreddy.  The  whole  sac  and  its  contents  were  first 
thoroughly  irrigated  with  warm  solution  of  corrosive  sublimate, 
I  :  5000.  The  ring  was  so  tight  that  it  was  impossible  to  get  anything 
through  it,  and  the  occlusion  was  complete.  The  opening  was  freely 
incised  and  healthy  bowel  drawn  out.  Up  to  this  time  the  woman's 
condition  had  constantly  improved  under  the  anaesthetic.  I  believed 
it  to  be  quite  as  easy  to  resect  this  gut  and  sew  the  ends  as  to  make  an 
artificial  anus,  and  the  danger  of  infecting  the  peritoneal  cavity  equal 
in  both  operations.  I  decided  to  perform  enterorrhaphy.  The  living 
bowel  was  divided  with  scissors  well  beyond  the  line  of  demarcation, 
and  the  healthy  ends  held  by  the  fingers  of  an  assistant.  The  healthy 
mesenteric  border  was  ligated  with  silk  and  left.  The  joint  was  made 
by  a  single  row  of  Lembert  sutures,  and  twenty  minutes  were  taken  to 
apply  them.  Fine  silk  was  used,  threaded  in  round  needles.  The 
mesenteric  border  remained  as  a  small,  puckered  bunch  under  the  line 
of  suture.     The  whole  joint  was  very  satisfactory. 

During  the  operation  the  parts  were  repeatedly  irrigated  with  corro- 
sive solution,  and  great  care  was  taken  to  keep  the  contents  of  the  saci 
out  of  the  abdominal  cavity.     The  bowel  was  then  replaced,  and  the' 
ring  sewed  up  with  interrupted  silk  sutures.     Sac  drained.     The  con- 
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dition  of  the  patient  was  good  during  the  entire  operation.  The  vomit- 
ing ceased  immediately,  and  never  returned.  There  was  a  large  de- 
jection on  the  third  day  ;  marked  diminution  of  distention  ;  tempera- 
ture normal.  The  sac  discharged  freely  for  some  time.  For  the  first 
few  days  it  was  distinctly  fecal  in  odor.  Her  temperature  never 
reached  101°,  except  the  evening  after  the  operation,  when  it  was 
101.8°.  Discharged  well,  December  17th.  In  perfect  health  ever 
since. 

Case  IV. — Dr.  Colony,  of  Fitchburg,  sends  the  following  history  of 
this  case  : 

"I  was  first  called  to  see  the  patient,  Mrs.  Jos.  A.  H.,  on  March 
nth.  She  is  a  strong,  muscular  woman,  weighing  more  than  two 
hundred  pounds,  and  accustomed  to  do  the  hardest  kind  of  work,  and 
with  the  exception  of  the  disease  to  be  described,  always  in  robust 
health.  For  the  past  fifteen  or  twenty  years,  an  umbilical  hernia  has 
been  developing,  which  has  at  last  attained  an  enormous  size,  of 
irregular  shape,  and  at  times  nearly  twelve  inches  in  diameter,  hereto- 
fore partially  reducible.  Previously  to  the  present  attack,  the  patient 
had  from  time  to  time  suffered  from  what  she  described  as  severe  colic 
pains,  but  usually  passing  off  without  medical  assistance.  Had  been 
sick  several  days  when,  Monday,  March  11,  1889,  upon  my  first  visit, 
she  was  suffering  from  severe  abdominal  pains,  radiating  from  the 
lower  portion  of  the  sac,  which  was  tender,  red,  and  inflamed. 
Nausea  and  vomiting  occurred,  and  there  was  obstruction  of  the  bowels. 
Pulse  90;  temperature  100°.  On  Tuesday  and  Wednesday  the  local 
inflammatory  symptoms  increased,  involving  an  area  of  nearly  five 
inches  in  diameter.  The  general  symptoms  were  not  much  changed. 
There  was  a  rise  in  temperature,  102°  ;  and  pulse,  95.  On  Thursday, 
14th,  the  integuments  covering  a  large  portion  of  the  sac  had  become 
dark  colored,  and  presented  a  gangrenous  appearance.  On  Friday 
there  was  an  escape  of  fluid  and  sloughing.  A  very  offensive  discharge 
occurred,  which  increased  for  several  days.  On  Tuesday,  March  i9lh, 
in  consultation  with  Drs.  Thompson  and  Spring,  an  investigation  was 
made  without  ether,  and  the  two  ends  of  the  bowel,  of  what  portion 
we  were  not  sure,  were  easily  located  in  the  sloughing  mass.  At  this 
date  the  whole  sac  presented  a  dark  appearance,  and  no  line  of  de- 
marcation could  be  made  out. 

"Toward  the  end  of  the  second  week  the  local  inflammatory  symp- 
toms began  to  improve,  and  a  not  very  thick  slough  of  the  integu- 
ments began  to  take  place.     This  favorable  change  has  continued  to 
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the  present  time,  until  the  integumentary  portion  of  the  sac  has  gradu- 
ally closed  up  around  the  ends  of  the  bowel.  A  small  portion  of  the 
bowel  has  sloughed  off.  The  ends  of  the  bowel  each  discharged  par- 
tially digested  fecal  matter.  The  general  health  of  the  patient  has 
improved  since  the  end  of  the  second  week,  until  at  the  present  time 
she  is  able  to  take  all  the  nourishment  she  requires,  and  as  much  as  her 
attendants.     She  is  also  able  to  be  about  her  room." 

I  saw  this  case  on  Friday,  May  2d,  with  Dr.  Colony.  The  patient 
looked  in  very  robust  health,  and  was  evidently  in  first-class  condition. 
There  was  a  large  irreducible  umbilical  hernia,  covered  with  thin  skin, 
through  which  the  peristaltic  movements  of  the  small  intestine  could 
easily  be  seen.  At  the  lower  border  of  the  hernia  there  were  two 
conical  projecting  masses,  at  the  apex  of  which  crater-like  openings 
discharged  gas  and  fecal  matter.  Though  small  and  constricted, 
these  openings  gave  free  exit  to  the  intestinal  contents.  The  skin  of 
the  abdomen  was  intensely  inflamed.  The  lower  margin  of  the  tumor 
ended  in  a  deep  sulcus,  lined  with  granulations,  which  was  very  diffi- 
cult to  keep  clean.  It  was  hard  to  say  just  what  part  of  the  small  in- 
testine had  sloughed,  but  it  was  quite  evident  that  it  was  remote  from 
the  stomach,  not  only  from  the  character  of  the  fecal  matter  dis- 
charged, but  also  from  the  rapid  improvement  in  nutrition  and  gen- 
eral condition.  The  constant  attendance  of  two  sisters  was  necessary, 
and  she  was  unable,  of  course,  to  be  of  any  service  in  the  care  of  Jier 
house,  husband,  and  seven  boys.  Her  life  at  present  is  not  worth 
living. 

I  report  this  case  not  only  because  it  shows  the  terrible 
condition  to  be  expected  in  favorable  cases  of  artificial  anus, 
but  it  adds  one  more  case  to  the  list  of  recoveries  following 
the  establishment  of  artificial  anus,  by  nature  or  otherwise.  She 
has  now  to  run  the  risk  of  a  secondary  operation. 

The  time  required  for  the  operation  of  excision  is  short.  In 
my  two  cases  the  actual  time  of  applying  the  stitches  was  twenty 
minutes,  while  the  whole  operation  from  the  first  breath  of  ether 
did  not  exceed  an  hour.  If,  for  any  reason,  more  than  an  hour 
or  an  hour  and  a  half  is  taken,  I  believe  that  the  chances  of 
recovery  are  very  much  lessened.  Bearing  in  mind  the  impor- 
tance of  speed  as  well  as  of  accurate  adjustment  of  sutures,  and 
that  the  only  other  thing  of  actual  necessity  is  the  protection  of 


SURGICAL  TREATMENT  OF  GANGRENOUS  HERNIA.   20I 

the  peritoneal  cavity  from  the  introduction  of  septic  material,  all 
other  steps  in  the  operation  should  be  shortened  as  much  as  pos- 
sible. In  my  observation  and  ex[>erience  the  time  lost  in  opera- 
tions is  at  the  beginning,  where  generally  there  is  no  need  for 
careful  dissection.  It  ought  to  take  very  little  time  for  the  expo- 
sure of  the  bowel,  and  a  very  little  more  to  incise  the  ring  and  get 
the  parts  in  position  for  careful  examination,  and,  if  necessary, 
excision.  The  greater  portion  of  the  hour  should  be  free  for  the 
crucial  part  of  the  procedure,  namely,  the  introduction  of  the 
needle  and  the  treatment  of  the  mesentery.  Another  important 
point  is  to  avoid  unnecessary  handling  of  the  parts  not  only  on 
account  of  the  injury  to  the  peritoneum,  but  also  the  loss  of  time. 
In  order  that  no  time  may  be  lost  in  disinfecting,  an  assistant 
should  be  devoted  to  the  constant  irrigation  of  the  parts  during 
the  entire  procedure.  With  ordinary  skill  and  experience,  the 
whole  operation  should  not  exceed  an  hour,  or  at  most  an  hour 
and  a  half. 

The  extent  to  be  resected  depends  upon  the  amount  of  gan- 
grene. I  think  that  an  inch  to  the  sound  side  of  the  con- 
striction made  by  the  ring  is  a  good  rule,  provided  that  the 
mesentery  to  that  part  of  the  bowel  is  uninjured.  It  is  cer- 
tainly better  to  be  on  the  safe  side  and  take  out  too  much 
rather  than  too  little.  A  quick,  sharp,  transverse  cut  to  the 
mesenteric  attachment  should  be  made  with  straight  scissors, 
followed  by  irrigation  and  the  immediate  application  of  the  first 
stitch.  The  mesentery  is  best  treated  by  ligation  and  trans- 
fixion after  the  intestine  has  been  severed.  This  makes  the 
subsequent  nutrition  of  the  bowel  more  sure,  and  it  also  acts  as 
a  stay  to  hold  the  divided  ends  together,  and  takes  the  strain 
off  the  dangerous  stitches  at  the  mesenteric  border.  In  my 
second  case,  I  was  surprised  to  find  how  little  the  pedicle  of  the 
mesentery  interfered  with  the  looks  of  the  whole.  It  lay  under 
the  line  of  the  suture  as  a  small  puckered  knot,  and  offered  little 
or  no  ragged  surface  to  the  opposing  peritoneum.  The  action 
of  the  knot  in  drawing  the  ends  of  the  bowel  together  and  hold- 
ing them  in  position,  is  certainly  of  great  service.  I  was  glad 
to  see  this  point  mentioned  in  some  of  the  later  authorities,  for 
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at  the  time  I  was  quite  reluctant  to  leave  the  mesentery  in  this 
shape. 

The  method  of  suturing  is  important.  I  believe  that  the 
interrupted  suture  of  Lembert  is  all  that  is  required.  I  do  not 
believe  that  it  is  best  to  take  the  time  necessary  for  a  suture  of 
the  mucous  coat,  nor  do  I  believe  that  a  double  row  of  stitches 
is  required.  If  there  is  no  other  objection,  the  time  spent  is  a 
sufficient  one.  My  plan  is  to  apply  the  first  stitch  opposite 
the  mesenteric  attachment,  and  from  this  point  to  work  each 
way.  If  one  begins  at  the  mesenteric  border  and  goes  right 
around  the  intestine,  he  may  not  come  out  even- at  the  other 
side.  The  procedure  is  greatly  facilitated  by  leaving  the  thread- 
ends  long,  and  having  an  assistant  pull  slightly  on  them,  thus 
making  the  surface  of  the  bowel  taut,  and  in  good  position  for 
the  next  stitch.  I  think  it  is  also  important  not  to  have  too 
many  stitches,  and  not  to  include  too  much  of  the  end  of  the 
bowel.  Intervals  of  a  quarter  of  an  inch  are  sufficient,  and  an 
infolding  margin  of  the  same  extent. 

I  have  had  no  experience  with  Senn's  plates  or  Abbe's  catgut 
rings,  but  I  have  no  doubt  that  in  certain  cases  they  will  play 
a  very  important  part  in  getting  rid  of  the  evils  of  the  artificial 
anus. 

The  operation  of  incising  the  gut  without  dividing  the  ring, 
seems  to  me  useless  and  absurd.  I  have  never  yet  seen  a  stran- 
gulated herhia  where  the  slightest  thing  could  escape  until  the 
constriction  had  been  divided. 

Where  the  general  condition  of  the  patient  is  unsatisfactory 
excision  and  suture  should  not  be  performed.  Some  patients, 
however,  though  they  seem  strong  and  in  good  condition,  are 
not  as  good  subjects  for  this  operation  as  others  apparently  in 
worse  shape.  I  have  seen  a  young  man  die  in  less  than  twenty- 
four  hours  from  a  strangulation  that  reduced  itself  immediately 
after  death,  where  no  operation  had  been  done,  and  where  si.x 
hours  before  death  the  condition  was  as  good  as  could  be  desired. 
In  other  cases  there  seems  to  be  a  power  of  resistance  on  the 
part  of  the  patient,  shown  by  actual  improvement  in  constitu- 
tional symptoms  after  the  immediate  shock  of  strangulation  has 
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passed  away.  I  believe  that  it  is  not  rare  to  find  cases  where  the 
condition  is  better  after  three  or  four  days'  strangulation  than  it 
is  at  the  end  of  the  first  twenty-four  hours.  In  my  successful 
case  of  excision  the  pulse  and  general  appearance  improved 
steadily  during  the  anaesthesia  and  the  manipulations  of  the  ©iter- 
ation, and  when  the  patient  was  taken  to  the  ward  she  had  a  better 
pulse  than  when  we  began  to  give  ether.  Another  point  in  favor 
of  the  patient  is  a  good  family  history,  especially  as  to  resistance 
to  disease  and  longevity.  While  everything  connected  with  the 
physical  condition  of  the  patient  may  be  favorable  for  resection 
potent  objections  may  exist  in  the  accessory  conditions  which 
surround  the  case.  It  should  never  be  done  unless  the  fullest 
preparations  are  at  hand.  It  should  never  be  undertaken  with- 
out good  assistants,  proper  instruments,  all  the  materials  for 
perfect  suturing,  and  every  chance  for  asepsis.  I  do  not  think  it 
should  ever  be  done  extemporaneously  or  by  inexperienced 
practitioners.     It  is  not  an  operation  to  be  lightly  undertaken. 

The  reasons  why  resection  is,  in  my  opinion,  very  much  to  be 
preferred  to  any  other  method,  in  suitable  cases,  where  every 
condition  is  favorable,  are:  that  we  have  in  successful  cases  a 
return  to  perfect  health  in  a  few  weeks ;  that  we  avoid  the  dan- 
gers and  discomforts  which  accompany  artificial  anus  as  well  as 
those  from  opening  the  intestine  high  up ;  and  that  we  do  not 
have  to  subject  the  patient  to  the  additional  risk  of  secondary 
operations.  The  sum  of  the  dangers  of  artificial  anus  and  sub- 
sequent resection,  as  McCosh  shows.  I  believe  to  be  fully  as  great 
as  that  of  immediate  excision.  Especially  is  this  true  if  we  add 
the  danger  from  opening  the  small  intestine  near  the  stomach — 
a  danger  which  we  cannot  avoid  in  any  case  where  the  small 
intestine  is  involved,  unless  we  explore  the  abdomen  so  exten- 
sively in  our  efforts  to  find  out,  that  we  add  enough  to  the  shock 
of  the  operation  itself,  and  to  the  dangers  of  infection,  to  over- 
come the  very  doubtful  balance  of  chances  in  favor  of  artificial 
anus.  Another  very  potent  objection  to  the  palliative  operation 
is  the  artificial  anus  itself,  with  its  dangers  and  disadvantages. 
We  always  have  excoriations  of  the  skin,  and  may  have  exten- 
sive phlegmons.     In   most  cases  we  have  a  septic  condition  of 
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the  surrounding  parts  which  may  be  quite  as  dangerous  as  a 
source  of  infection  at  the  secondary  operation  as  at  the  first. 

The  dangers  of  sepsis  are  the  greatest  during  the  operation  of 
excision,  as  it  seems  to  me.  Nothing  could  be  more  septic  than 
the  gangrenous  sac  in  my  second  case.  Yet  it  is  quite  evident 
that  this  danger  exists  to  a  very  considerable  degree  in  any 
operation  where  the  ring  is  incised  and  the  bowel  pulled  out. 
I  believe  that  the  danger  of  subsequent  infection  from  failure 
of  the  stitches  in  artificial  anus  is  very  great ;  and  that  there  is 
the  same  danger  in  secondary  resection.  It  is  certainly  a  very 
diflficult  thing  to  make  a  tight  joint  with  two  intestine-ends  in 
the  middle  of  a  straight  incision.  In  a  case  reported  some  time 
ago  in  the  Boston  Medical  and  Surgical  Journal,  of  ulcerative 
perforation  of  the  transverse  colon,  I  met  with  this  difficulty,  and 
the  patient  lost  her  life  from  the  yielding  of  the  stitches  and  fresh 
fecal  extravasation.  If  the  bowel  is  not  sewed  into  the  ring 
there  is  danger  of  retraction  of  the  ends  into  the  abdominal 
cavity,  as  in  Bye's  case  referred  to  above. 

As  regards  the  comparative  mortality  from  the  different  pro- 
cedures, very  little  dependence  can  be  placed  upon  statistics. 
Strangulated  hernia  which  has  existed  long  enough  to  become 
gangrenous,  is  in  itself  a  very  fatal  condition.  So  far  as  I  have 
been  able  to  find,  the  first  case  of  successful  termination  of  gan- 
grenous hernia  at  the  Massachusetts  General  Hospital,  from 
its  foundation  to  the  present  day,  was  the  case  reported  in  this 
paper.  With  the  exception  of  the  first  case,  all  were  treated  by 
incision  or  artificial  anus.  Some  authors  place  the  mortality 
very  high  in  the  artificial  anus,  and  others  very  low.  The  only 
statistics  that  would  be  of  any  value  would  be  those  of  well- 
known  operators  of  great  skill,  where  the  conditions  under 
which  the  two  operations  were  done  were  approximately  the 
same.  Some  deductions  might  be  drawn  from  a  very  large 
number  of  cases  from  all  sources,  where  the  personal  equation 
would  be  lost  sight  of,  but  as  yet  the  number  of  cases  is  too 
small.  It  should  be  said,  however,  that  it  seems  very  probable 
that  the  mortality  is  higher  after  resection  than  the  tables  of 
McCosh  show,  because  there  are  undoubtedly  more  cases  of 
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successful  excision  reported  than  of  unsuccessful.  Cure  by  the 
spontaneous  opening  of  the  gut,  though  not  uncommon,  must 
be  extremely  rare  in  proportion  to  the  total  number  of  cases  left 
to  themselves. 

In  comparing  the  mortality  of  the  different  operators,  it  must 
not  be  forgotten  that  the  percentage  of  recoveries  from  all  cases 
of  strangulated  hernia  not  relieved  by  taxis  is  quite  small.  At 
the  Massachusetts  General  Hospital,  in  94  cases  of  all  kinds 
upon  which  an  operation  has  been  done,  there  have  been  52 
recoveries  and  42  deaths,  a  mortality  of  44.6  per  cent.  Exclud- 
ing the  cases  which  were  practically  moribund  on  entrance,  the 
mortality  would  be  considerably  diminished.  Of  these  94  cases, 
7  were  gangrenous  and  2  doubtful.  All  the  gangrenous  cases 
died,  including  the  doubtful  ones,  except  the  last,  treated  by  ex- 
cision and  suture. 

Statistics  of  excision  and  suture. — Schmidt  gives  the  mortality 
at  7 1. 1  percent.  Makins  collected  55  cases,  with  a  mortality  of 
52.7  per  cent.  Reischel,  1884,  collected  56  cases,  with  a  mor- 
tality of  52  per  cent.  McCosh  collected  115  cases,  with  a  mor- 
tality of  50  per  cent. 

Artificial  anus,  primary  operation. — Korte  gives  1 1 1  cases  of 
gangrenous  hernia  treated  by  formation  of  artificial  anus  with 
100  recoveries  and  1 1  deaths.  Another  author  gives  32  cases, 
with  no  deaths.  Coppens  collected  28  cases,  12  recoveries  and 
16  deaths.  Schmidt,  mortality  of  85.5  per  cent.  Hermann 
(quoted  by  Haenel)  83  cases,  with  76  recoveries  and  7  deaths ; 
26  had  fistula  left.  •  Weil,  15  cases,  2  recoveries  with  fistula,  and 
13  deaths. 

Resection  for  artificial  anus. — Makins  records  40  cases,  with 
mortality  of  38  per  cent.  Haenel,  43  cases,  27  recoveries,  18 
deaths;  },y  per  cent. 

It  seems  to  be  the  general  opinion  of  surgeons  that,  under 
some  circumstances,  excision  and  return  are  justified.  It  seems 
to  me  that  the  primary  operation  should  only  be  done  when 
all  the  conditions  are  favorable.  It  is  preeminently  a  hospital 
operation.  Every  appliance  and  preparation  should  be  ready 
for  its  most  perfect  performance.     It  is  not  an  operation  to  be 
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recommended  to  the  general  practitioner  or  to  the  unskilful 
operator.  It  depends  for  success  more  upon  rapid  and  skilful 
execution  than  almost  any  other  operation.  There  is  no  doubt 
that  in  some  cases  the  procedure  is  imperative  where  the 
part  necrosed  is  too  high  up  for  the  intestinal  nutrition  to 
be  maintained.  The  difficulty,  of  course,  is  to  be  able  to  recog- 
nize this  state  of  things.  Even  when  it  can  be  demonstrated 
that  the  jejunum  is  gangrenous,  excision  is  not  justifiable 
unless  the  patient's  condition  offers  some  hope.  There  is  a 
chance  that  the  relief  of  the  symptoms  of  obstruction  may  be 
followed  by  sufficient  improvement  to  make  the  secondary 
operation  possible. 

Note  (June  14th). — The  admirable  papers  published  very 
recently  by  Abbe  on  the  adaptability  of  Senn's  principle  of 
intestinal  anastomosis  to  the  treatment  of  fecal  fistula,  either 
by  the  original  decalcified  bone  plate  of  Senn  or  the  catgut  ring 
modification,  are  full  of  promise,  though  it  is  perhaps  too  early 
to  say  it  will  in  all  cases  take  the  place  of  the  methods  consid- 
ered in  this  paper. 
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DISCUSSION. 

Dr.  D.  Hayes  Agnew,  of  Philadelphia. 

My  experience  is  entirely  too  limited  to  enable  me  to  say  much  on 
this  subject.  So  far  as  operative  measures  are  concerned,  I  recall 
three  cases  of  gangrenous  hernia  recently  operated  on.  One  was 
femoral,  one  inguinal,  and  one  umbilical.  In  the  case  of  inguinal 
hernia  I  excised  the  bowel.  The  patient  recovered,  with  an  artificial 
anus,  from  the  immediate  effects  of  the  operation,  and  passed  out  of 
my  hands.  Many  months  afterward,  he  was  advised  by  another  sur- 
geon to  apply  a  compress  upon  the  external  oj^ning  so  as  to  compel 
nature  to  establish  a  communication  between  the  two  portions  of  in- 
testine, as  sometimes  takes  place.     The  result  was  fatal. 

The  case  of  gangrenous  femoral  hernia  occurred  in  a  female,  and 
had  lasted  six  or  seven  days.  The  parts  were  simply  laid  open,  and 
curiously  enough  nature  accomplished  a  cure.  As  granulations  closed 
the  wound,  communication  took  place  between  the  two  portions  of  in- 
testine, establishing  the  continuity  of  the  canal,  and  the  woman  re- 
covered. 

In  the  third  case,  that  of  gangrenous  umbilical  hernia,  I  opened  the 
sac  and  found  ten  inches  of  intestine  perfectly  black.  I  excised  the 
intestine,  carefully  stitched  together  the  ends,  and  returned  the  bowel 
into  the  abdomen.  The  patient  lived  two  days,  and  died  of  hemor- 
rhage. It  occurs  to  me  that  it  would  have  been  wiser  in  this  case  to 
have  stitched  the  intestine  in  the  wound  and  at  a  subsequent  time 
attempted  the  operation  of  Physick  or  Dupuytren ;  or  possibly  the  oper- 
ation of  Dr.  Senn  may  be  found  to  be  the  one  adapted  to  such  cases. 

There  have  recently  been  two  cases  in  Pniladelphia  in  which  large 
sections  of  the  intestine  have  been  removed,  not  for  gangrene,  however, 
but  for  carcinoma.  In  these  cases  the  ends  of  the  intestine  were 
sutured  to  the  wound,  and  subsequently  the  operation  known  as 
Physick's  modified  by  the  enterotome  of  Dupuytren  was  practised, 
and  in  both  cases  with  entire  success. 


Dr.  William  T.  Briggs,  of  Nashville,  Tenn. 

I   have    had    very   little   experience    with    gangrenous    intestine. 
Although  I  have  operated  on   many  cases  of  strangulated  hernia,  I 
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have  seen  but  three  cases  of  gangrene.  In  the  first  case  an  abscess  had 
formed,  and  the  contents  discharged  when  an  incision  was  made  in  the 
canal.     The  woman  lived  for  some  time,  but  died  of  inanition. 

In  the  second  case  I  attached  the  bowel  to  surrounding  parts  and 
made  an  opening  into  it.  This  patient  died  very  promptly  in  the 
course  of  twenty- four  hours. 

The  third  case  I  left  entirely  to  nature.  The  bowel  was  gangrenous 
and  I  left  it  in  position  without  stitching  it.  The  gangrenous  portion 
sloughed  off  in  a  day  or  two,  and  the  patient  made  a  good  recovery 
with  an  artificial  anus. 

My  opinion  is  that  in  cases  of  gangrenous  hernia  the  patients  do  as 
well  if  left  to  nature  as  if  operated  upon.  Nature  is  wonderful  in  her 
efforts  in  circumscribing  the  process  and  making  an  opening  for  the 
discharge  of  the  feces,  and  the  artificial  anus  may  then  be  treated  sub- 
sequently. 

Dr.  p.  S.  Conner,  of  Cincinnati. 

I  have  seen  three  cases  of  gangrenous  hernia,  two  in  my  own  prac- 
tice and  one  in  that  of  Dr.  Dandridge.  The  latter  case  was  a  woman, 
sixty  years  of  age,  in  Avhom  the  gangrene  was  due  to  prolonged  taxis. 
Taxis  had  been  employed  for  six  hours  before  Dr.  Dandridge  was 
called.  The  gut  was  thoroughly  gangrenous.  It  was  opened  and 
fastened  but  the  patient  promptly  died. 

In  one  of  my  cases  the  hernia  had  existed  for  seven  days  before  I 
was  called.  The  skin  was  discolored,  cedematous,  and  emphysematous; 
fecal  abscess  was  present.  The  part  was  laid  open  and  the  gut  fastened, 
but  the  patient  lived  only  forty-eight  hours.  This  was  done  before 
resection  was  known. 

My  second  case  had  gone  on  for  a  number  of  days.  I  found  the 
obstructed  portion  of  the  gut  gangrenous.  It  was  fastened  and  death 
followed. 

In  regard  to  the  treatment  of  these  cases  1  am  much  predisposed 
theoretically  in  favor  of  intestinal  anastomosis.  I  have  seen  intestines 
«cwn  together,  and  know  the  difficulties  of  the  operation  and  the 
strong  probability  that  the  operation  will  prove  a  failure  notwithstand- 
ing the  care  exercised.  In  many  of  these  cases  the  patient  cannot 
stand  a  prolonged  operation.  The  operation  of  intestinal  anastomosis 
can  be  made  much  more  rapidly  ;  it  is  simple  and  reestablishes  the  con- 
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tinuity  of  the  intestinal  tract  better  than  any  other  operation  that  has 
yet  been  suggested. 

As  respects  hernial  operations  in  general,  I  have  operated  in  the 
neighborhood  of  forty  times,  but  unfortunately  have  not  been  as  suc- 
cessful as  my  friends  who  have  just  spoken.  Most  of  my  operations 
were  made,  however,  at  an  advanced  stage  of  the  hernia. 

Dr.  W.  F.  Peck,  of  Davenport,  Iowa. 

I  wish  to  report  one  case  and  make  a  suggestion  more  particularly 
with  reference  to  prevention.  The  case  referred  to  was  that  of  a 
woman,  aged  fifty-five  years,  living  in  the  country  and  accustomed  to 
do  her  own  work.  The  hernia  had  been  out  for  some  time  when  sud- 
denly symptoms  of  strangulation  appeared.  The  local  doctor  was 
called,  and  he  gave  her  temporary  attention,  not  looking  for  hernia. 
After  the  lapse  of  forty-eight  hours  I  was  called ;  she  was  then  in  a 
condition  of  decided  exhaustion.  I  cut  down  on  the  parts  and  found 
a  considerable  portion  of  the  colon  in  a  condition  of  gangrene.  I  en- 
larged the  incision,  excised  the  colon,  and  carefully  brought  the  ends 
together.     In  the  course  of  forty-eight  hours  the  patient  died. 

It  occurs  to  me  that,  if  there  could  only  be  a  certain  amount  of 
education  on  the  part  of  many  of  these  persons  who  have  large  herniae 
and  pay  no  attention  to  their  reduction,  a  great  deal  of  benefit  would 
accrue  in  the  way  of  prevention. 

Dr.  J.  EwiNG  Mears,  of  Philadelphia. 

In  two  cases  which  have  been  under  my  care  recently  I  followed  the 
advice  of  the  reader  in  regard  to  the  treatment  to  be  carried  out  in  the 
home  and  in  the  hospital.  In  one  case,  that  of  a  woman  suffering  with 
strangulated  umbilical  hernia,  I  operated  at  night  by  gaslight,  and 
made  an  artificial  anus,  regarding  it  the  better  plan  under  the  condi- 
tions present.  In  the  second  case,  one  of  strangulated  femoral  hernia, 
which  had  existed  for  forty-eight  hours,  I  operated  at  the  hospital,  re- 
secting a  portion  of  the  intestine,  bringing  the  enils  together,  and  re- 
turning the  bowel  to  the  abdomen.  The  first  patient  lived  thirty-six 
hours,  the  second  forty-eight  hours.  I  can,  therefore,  make  no  con- 
tribution to  the  subject  so  far  as  a  decrease  of  the  mortality  is  con- 
<:erned.  I  think  the  opinion  expressed  by  the  author  of  the  paper  to 
•be  correct. 

I  am  induced  to  call  attention  to  a  method  which  has  been  practised 
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by  Maydl,  of  Vienna,  in  colotomy.  After  making  an  incision  and 
withdrawing  the  bowel,  he  holds  it  in  place  outside  by  a  hard  rubber 
cylinder  covered  with  iodoform  gauze,  which  is  passed  through  an 
opening  made  in  the  mesentery  close  to  the  bowel.  In  this  way  the 
intestine,  protected  by  antiseptic  dressings,  can  be  kept  in  view  as  long 
as  necessary.  An  artificial  anus  can  be  made,  resection  can  be  per- 
formed if  necessary,  or  if  the  conditions  are  favorable  the  intestine 
can  be  returned  to  the  cavity  of  the  abdomen.  This  plan  of  treatment 
may  be  of  service  in  those  cases  in  which,  at  the  time  of  operation, 
any  doubt  may  arise  as  to  the  exact  condition  of  the  intestine,  or  the 
advisability  of  performing  resection  or  creating  an  artificial  anus. 

Dr.  W.  W.  Keen,  of  Philadelphia. 

My  own  experience  with  gangrenous  hernia  is  so  slight  that  it  is 
hardly  worth  while  to  refer  to  it.  In  the  cases  where  it  is  certain  that 
the  patient  cannot  stand  a  prolonged  operation,  there  are  only  two 
courses,  either  to  fasten  the  bowel  to  the  edge  of  the  opening  with  the 
intention  of  performing  a  secondary  operation  later,  or  to  perform 
lateral  anastomosis,  either  by  the  decalcified  bone  plates  of  Senn,  or^ 
what  seems  to  be  a  great  improvement  upon  them,  the  catgut  rings 
as  suggested  by  Dr.  Abbe.  Anastomosis  of  the  intestine  end  to  end, 
is  a  comparatively  long  operation,  even  with  the  rubber  rings  proposed 
by  Senn,  and  without  them  it  is  still  longer.  The  mortality  from  this 
operation  is  also  large.  Mr.  Horsley,  in  a  recent  paper,  states  that 
the  mortality  of  anastomosis  end  to  end  is  very  large,  while  the  mor- 
tality (in  dogs)  of  lateral  anastomosis  was  only  7.69  per  cent.  This  is 
largely  due  to  the  facts  that  the  latter  operation  can  be  done  in  a 
much  shorter  time,  requires  a  much  smaller  number  of  stitches,  and 
gives  a  larger  surface  of  peritoneum  in  apposition  for  purposes  of  junc- 
tion. Another  advantage  of  the  latter  operation  is,  that  we  have  no 
obstruction  to  the  lumen  of  the  bowel.  In  anastomosis  end  to  end 
there  must  always  be  some  obstruction.  In  connection  with  the  for- 
mation of  artificial  anus,  we  must  also  remember  that,  if  the  opening 
is  high  up  in  the  intestine,  the  patient  will  die  of  inanition  from  want 
of  absorption  of  nutrient  material.  If  we  can  determine  that  the  gan- 
grenous bowel  is  high  up,  I  think  that  it  is  our  duty  to  do  a  primary 
lateral  anastomosis.  If  the  affected  portion  of  bowel  is  lower  down, 
and  the  condition  of  the  patient  is  such  as  not  to  allow  a  prolonged 
operation,  we  may  establish  the  artificial  anus,  and  later  do  the  other 
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operation.  I  must  confess,  however,  that,  having  seen  the  last  opera- 
tion of  Dr.  Abbe,  I  feel  encouraged  to  perform  the  operation,  even  in 
a  patient  much  exhausted. 

Last  Wednesday  evening.  Dr.  Abbe,  at  the  invitation  of  the  Direc- 
tors of  the  Philadelphia  County  Medical  Society,  read  a  paper  on 
lateral  anastoruosis  before  the  Society.  He  narrated  two  cases,  one 
published  six  weeks  ago  in  the  New  York  Medical  Journal,  and  the 
other  operated  on  about  six  weeks  ago.  The  latter  patient  was  a 
woman,  who  had  a  large  fecal  fistula  in  the  middle  line  above  the 
pubes  following  a  laparotomy  for  suppurating  ovary.  .\s  a  result  of 
this  fistula,  which  had  existed  for  six  months,  she  was  emaciated  to  the 
last  degree.  I  was  present  at  the  operation,  and  it  seemed  almost  impos- 
sible that  the  patient  should  survive  the  operation  more  than  twenty-four 
hours,  for  the  operation  was  prolonged  by  the  difficulty  of  separating 
the  fistulous  portion  of  bowel  from  surrounding  parts.  The  intestines 
were  exposed,  and  two  cravats  of  iodoform  gauze  passed  through 
a  hole  in  the  mesentery  above  and  below  the  fistula.  The  fistulous 
portion  of  the  bowel  was  then  removed,  and  the  two  ends  were  turned 
in  and  closed  with  a  continuous  suture.  A  slit  was  then  made  in  the 
two  portions,  and  into  these  openings  were  slipped  two  rings  made  by 
winding  catgut  into  loops  and  then  securing  the  strands  by  transverse 
winding.  Each  of  these  rings  had  four  sutures  attached,  one  at  each 
end  and  one  at  each  side.  After  the  rings  were  inserted,  the  two  por- 
tions of  bowel  were  brought  together  and  secured.  Around  the  out. 
side  a  continuous  Lembert  suture  was  passed,  bringing  the  apposed 
peritoneal  surfaces  in  contact.  Not  more  than  thirty  minutes  were 
required  for  the  operation  after  the  intestines  were  released.  The 
p.itient  has  made  an  uninterrupted  recovery,  and  has  been  gaining  in 
weight  at  the  rate  of  a  pound  and  a  half  a  week.  Certainly  no  patient 
could  have  been  in  a  worse  condition  for  any  operation  than  she  was, 
and  the  operation  lasted  at  least  an  hour  and  a  half.  In  this  case.  Dr. 
Abbe  was  unable  to  follow  out  the  suggestion  which  he  had  made  in 
the  New  York  Medical  Journal,  that  the  int;rstine  should  be  so  united 
by  overlapping  the  ends  that  the  normal  peristalsis  should  not  be  inter- 
fered with.  In  this  case,  the  adhesions  about  the  intestine  compelled 
him  to  unite  it  with  the  ends  lying  side  by  side. 

Dr.  Theodore  A.  McGraw,  of  Detroit,  Mich, 

I  have  been  disappointed  in  not  hearing  any  reference  made  to  the 
pathological  condition  of  the  bowel  above  the  seat  of  stricture.     This 
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seems  to  be  one  point  upon  which,  in  connection  with  the  condition 
of  the  patient,  the  question  of  immediate  operation  would  turn.  These 
cases  are  not  alike.  In  some  of  these  cases  of  strangulation  with  mor- 
tification, you  will  find  that  almost  immediately  above  the  line  of  mor- 
tification the  bowel  is  healthy.  In  other  cases,  it  will  be  found  that 
the  inflammation  extends  up  six  or  eight  inches  above  the  point  of 
mortification..  Such  a  case,  it  seems  to  me,  would  not  be  a  suitable 
one  for  immediate  operation.  If,  however,  the  process  is  limited,  as 
will  be  found  to  be  the  case  in  some  gunshot  wounds,  an  immediate 
operation  may  be  performed. 

There  is  another  point  referred  to  by  Dr.  Keen ;  that  is,  in  regard  to 
the  suture.  I  have  operated  many  times  on  the  dog,  and  I  have  found 
that  a  continuous  Lembert  suture  can  be  applied  in  one-fourth  the 
time  of  the  interrupted  suture. 

Dr.  a.  Vanderveer,  of  Albany,  N.  Y. 

It  seems  as  if  these  cases  of  gangrenous  intestine  ran  in  groups.  It 
has  been  my  misfortune  to  meet  with  three  instances  of  this  affection. 
The  first  case  was  seen  eleven  years  ago,  in  a  man,  fifty-eight  years  of 
age,  living  under  very  bad  sanitary  conditions.  There  was  a  gan- 
grenous inguinal  hernia  of  the  left  side.  The  patient  was  in  such  a 
condition  that  I  thought  no  operation  advisable,  and  nothing  was 
done.  He  died  a  few  hours  after  my  visit.  At  the  autopsy  I  found 
that  nature  had  completely  shut  off  the  peritoneal  cavity.  Although 
some  eight  inches  of  the  ileum  were  in  a  gangrenous  condition,  there 
was  no  evidence  of  peritonitis  within  the  abdominal  cavity.  This 
was  a  hopeless  case  when  I  was  called. 

Two  years  ago,  I  was  called  to  see  an  almost  precisely  similar  case, 
except  that  the  patient  was  fifteen  years  younger  and  the  condition  of 
collapse  was  not  so  great.  Here  I  simply  opened  it  freely  and  left  it 
to  nature.  The  patient  recovered  with  an  artificial  anus,  in  the  posi- 
tion where  Treves  recommends  inguinal  colotomy.  I  advised  a 
secondary  operation,  but  he  would  not  consent.  A  year  later  he 
returned  to  report  his  condition,  and  I  urged  that  an  attempt  be  made 
to  close  the  artificial  anus,  but  he  was  perfectly  satisfied  with  his  con- 
dition. 

The  third  case  was  seen  last  Saturday.  I  was  called  in  consultation 
in  the  case  of  a  lady  with  a  strangulated  umbilical  hernia,  where  an 
irregular  practitioner  had  worked  for  six  hours,  with  the  lady  under 
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ether  for  three  hours,  but  had  not  succeeded  in  reducing  the  hernia. 
The  bowel  was  in  a  gangrenous  state.  I  think  that  there  must  have 
been  a  qaart  of  intestine  and  omentum  in  the  sac.  I  advised  simply 
the  application  of  a  poultice  and  the  opening  of  points  where  a 
grumous  fluid  was  exuding.     The  fecal  odor  was  decided. 

Dr.  Keen  has  very  clearly  desciibed  Dr.  Abbe's  operation,  but  even 
with  this,  were  I  to  see  a  case  of  gangrenous  intestine  to-raorow,  I 
should  be  inclined  to  trust  to-  nature.  In  abdominal  surgery,  the 
shorter  the  time  required  for  making  the  section,  removing  the  portion 
of  intestine,  or  doing  what  may  be  necessary^  the  better  for  the  patient. 
A  case  of  gangrenous  intestine  is  not  exactly  parallel  with  the  case 
operated  on  by  Dr.  Abbe.  Still,  I  am  impressed  with  the  belief  that 
Senn's  decalcified  bone  plates  or  Abbe's  catgut  rings  will  aid  us  very 
much  in  doing  operations  on  the  intestine,  and  that  something  will 
come  from  them. 

One  point  to  which  Dr.  Senn  has  called  attention,  and  which  is  of 
great  importance,  is  the  roughening  of  the  peritoneal  surface  to  a  slight 
extent,  so  that  adhesion  will  take  place  more  rapidly.  In  regard  to 
the  operation  for  bringing  together  the  ends  of  intestine  in  a  gangrenous 
condition,  we  need  more  light  and  more  statistics.  This  subject  has 
been  covered  admirably.  Dr.  Mastin  has  presented  the  kind  of  mate- 
rial we  need  as  busy  practitioners — a  classification  of  the  methods. 
Living  not  very  far  from  Dr.  McBurney's  field  of  operation,  I  may  say 
that  those  of  us  who  have  done  his  operation  are  favorably  impressed 
with  it.  I  am  inclined  to  look  upon  that  as  the  simplest  operation 
that  we  have  at  the  present  time,  and  its  results  are  perhaps  as  good  as 
those  of  any  other  operation. 

Dr.  H.  H.  Mudd,  of  St.  Louis. 

I  am  somewhat  surprised  that  the  reports  of  gangrenous  hernia  are 
so  rare.  I  myself  remember  seeing  seven  cases.  I  would  classify  these 
into  two  chronological  groups :  First,  Those  occurring  prior  to  my  dis- 
position to  excise  the  gangrenous  bowel,  and  when  an  artificial  anus 
was  made  and  the  patient  left  to  nature,  or  when  the  bowel  of  doubtful 
vitality  was  returned  to  the  cavity.  All  of  these  cases  died.  I  have 
had  presented  to  me  two  cases  of  artificial  anus  left  by  nature.  I  have 
not  found  it  an  easy  matter  to  close  these.  If  we  can  shorten  the  time 
of  operation,  and  be  secure  against  leakage,  the  problem  of  the  proper 
disposition  to  make  of  these  cases  is  greatly  simplified. 
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The  second  class  of  cases  comprises  those  occurring  within  the  last 
four  years,  and  of  these  there  were  four.  In  these  I  have  excised  a 
portion  of  bowel.  Three  occurred  in  young  males.  In  two  the  hernia 
was  large,  and  in  both  of  these  the  strangulation  had  come  on  slowly. 
This  is  a  point  of  some  importance.  The  engorgement  was  very  great 
and  the  sloughing  had  extended  so  that  the  skin  was  already  gangren- 
ous. When  I  cut  into  it,  I  found  the  bowel  and  sac  gangrenous.  In 
one  case  the  strangulation  was  so  tight  that  the  testicle  was  gangrenous. 
In  two  of  the  above  cases  peritonitis  was  already  present  and  death 
occurred.  The  fourth  case  was  in  an  old  and  feeble  woman,  and  re- 
sulted fatally.  One  case  in  a  young  man  recovered  ;  the  strangulation 
was  tight,  and  three  inches  of  the  bowel  were  gangrenous.  I  excised 
and  sutured  the  bowel,  and  the  patient  made  a  perfect  recovery. 

Referring  to  the  method  of  Dr.  Abbe,  we  have,  in  addition  to  the 
danger  of  leakage  about  the  rings,  the  possibility  of  leakage  where  the 
ends  are  turned  in.  It  takes  as  long  to  turn  in  the  bowel  and  close  it 
as  to  unite  the  two  ends. 

I  should  like  to  mention  the  method  of  excision  which  I  have 
adopted  in  these  cases.  Recognizing  that  the  danger  lay  in  the  time 
occupied  and  the  manipulation  of  the  bowel,  my  object  was  to  avoid 
handling  the  intestine  and  at  the  same  time  shorten  the  time  occupied 
by  the  operation.  I  use  catch  forceps  which  clasp  the  intestine  at  right 
angles  to  its  axis.  I  do  not  touch  the  bowel,  except  as  I  put  in  my 
needle  to  carry  the  Lembert  sutures  across.  I  pass  six  interrupted 
sutures,  placing  them  in  position  before  excising  the  gut.  I  leave  out- 
side the  forceps  a  line  in  which  there  are  no .  sutures.  The  bowel  is 
not  touched  until  I  am  ready  to  excise  the  affected  portion.  Then  on 
each  side  the  fecal  matter  is  pressed  back  and  held  for  a  few  minutes 
with  the  fingers  of  the  assistant,  while  the  bowel  is  excised  and  the 
sutures  tightened.  I  then  take  fine  catgut  and  sew  along  the  line  of 
the  sutures  with  a  continuous  suture.  One  advantage  of  this  method 
is  that  it  gives  us  a  portion  of  the  bowel  for  adhesion  which  has  not 
been  manipulated.  In  every  case  in  which  I  have  had  the  opportunity 
of  determining  the  fact,  there  has  been  no  leakage.  I  believe  that  the 
operation  can  be  done  in  fifteen  or  twenty  minutes.  I  have  excised 
the  head  of  the  caecum  and  united  the  bowel  in  the  same  way  for 
cancer  with  good  results. 

Dr.  Conner.  I  would  ask  Dr.  McGraw  if  he  has  ever  seen  peri- 
tonitis above  the  point  of  strangulation,  as  long  as  the  constriction 
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remained.     I  ask  for  information.     It  was  stated  years  ago  by  Hutch- 
inson that  as  long  as  the  strangulation  remained,  the  peritonitis  was 

kept  outside  of  the  band. 

Dr.  McGkaw.  In  reply  to  Dr.  Conner,  I  would  state  that  I  have 
found  the  bowel  inflamed  some  distance  above  the  point  of  strangu- 
lation, where  I  have  had  to  relieve  the  constriction  in  order  to  bring 
the  bowel  down.  In  studying  the  reports  of  cases  I  have  been  struck 
by  the  fact  that,  in  some  of  the  cases,  the  bowel  has  been  inflamed 
above  the  seat  of  stricture. 

Dr.  Richardson.  Personally  I  should  like  to  see  the  success  of  the 
ideal  operation — that  is,  joining  of  the  bowel  end  to  end.  1  was  sur- 
jjrised  to  hear  the  statistics  quoted  by  Dr.  Keen  in  regard  to  the  mor- 
tality of  excision  in  dogs.  The  mortality  of  suturing  the  intestine  in 
the  human  being  is  not  over  fifty  per  cent.  The  mortality  of  experi< 
mental  incision  in  dogs  should  be  extremely  small.  Dr.  Warren  in  his 
experiments  with  Senn's  plates  made  two  excisions  and  one  anastomosis 
on  the  same  dog,  and  the  animal  recovered. 

I  have  not  seen  the  condition  to  which  Dr.  McGraw  calls  attention. 
If  it  exists,  it  has  a  bearing  upon  the  choice  of  operation. 

I  think  that  as  yet  we  have  not  enough  knowledge  to  enable  us  to 
decide  what  is  the  best  course.  I  hope  a  good  deal  from  the  use  of 
the  bone  plates  of  Dr.  Senn  and  the  catgut  rings  of  Dr.  Abbe.  It 
seems  to  me,  however,  that  if  it  can  be  made  successful  direct  section 
and  suture  is  the  best  operation. 


DISTENDED  GALL-BLADDER  SIMULATING  FLOAT- 

ING  KIDNEY.     CHOLECYSTOTOMY  BY  THE 

LUMBAR  INCISION. 


By  J.  EWING  MEARS,  M.D., 

OF  PHILADELPHIA. 


The  case,  the  report  of  which  is  given  herewith,  came  under 
my  care  during  my  last  term  of  hospital  service.  The  points  of 
interest  which  it  presents  appear  to  make  it  worthy  of  perma- 
nent record. 

A.  S.,  married,  aged  twenty-nine,  the  mother  of  four  children,  the 
last  two  years  old,  was  admitted  into  the  surgical  ward  of  St.  Agnes's 
Hospital,  March  7, 1889,  with  the  following  history  taken  by  the  resident 
physician :  Seven  months  ago,  while  washing  and  pouring  water  from 
a  tub,  she  strained  herself,  and  at  night,  after  going  to  bed,  noticed  a 
tumor  situated  in  the  right  inguinal  region.  It  caused  her  intense  pain, 
which  was  relieved  in  the  erect  position  and  on  walking  about.  On 
lying  on  the  right  side  the  tumor  falls  backward  and  in  the  erect 
position  it  falls  into  the  pelvis.  Is  unable  to  lie  on  the  left  side,  on 
account  of  dragging  and  pain  caused  by  the  mass.  Complains  of  pain 
in  the  right  renal  region.  Micturition  frequent.  In  the  evening 
oedema  of  the  feet  and  legs  is  present,  and  disappears  during  the  night. 
Dyspnoea  on  ascending  stairs.  Examination  by  the  resident  physician 
showed  heart,  lungs,  nervous  and  digestive  systems  in  good  condition. 

The  patient  was  sent  into  the  hospital  by  her  physician  with  the 
diagnosis  of  floating  kidney,  and  with  the  request  that  an  operation  be 
performed  for  her  relief.  A  few  days  after  her  admission  an  examina- 
tion was  made  in  the  presence  of  her  physician.  At  that  time  a  tumor 
about  the  size  of  the  kidney,  with  a  round  extremity  and  surface,  could 
be  distinctly  felt  one  inch  and  a  half  to  the  right  of  the  median  line 
and  about  the  junction  of  the  umbilical  and  hypogastric  regions.  It  was 
freely  movable  in  all  directions.     An  examination  of  the  right  lumbar 
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region  was  made,  and  it  was  found  that  a  distinct  depression  existed 
over  the  position  of  the  right  kidney  quite  in  contrast  to  the  normal 
fulness  on  the  left  side.  Deep  palpation  did  not  reveal  the  presence  of 
the  organ.  While  the  physical  signs  indicated  the  tumor  to  be  a  dis- 
located kidney,  its  configuration,  characterized  by  the  marked  roundish 
extremity,  made  the  diagnosis  doubtful  to  me.  The  patient  was  re- 
turned to  the  ward  for  further  examination  of  her  case,  and  the  resi- 
dent physician  was  requested  to  make  an  analysis  of  the  urine ;  he 
reported  that  it  contained  blood,  but  was  otherwise  normal.  The 
patient  complained,  during  this  period  of  observation,  of  pain  in  the 
right  lumbar  region,  which  she  stated  she  had  suffered  from  since  the 
discovery  of  the  tumor,  and  the  temperature  record  showed  distinct 
quotidian  variations  from  99x\°  to  looy^^",  and  99°  to  ioOy^^°.  About 
4  p.  M.  chilly  sensations  occurred,  followed  by  febrile  movements.  At 
the  urgent  request  of  the  patient,  I  decided  to  perform  an  operation  of 
exploration,  being  still  uncertain  as  to  the  exact  nature  of  the  tumor. 
With  a  view  to  its  fixation  if  it  should  prove  to  be  a  floating  kidney,  I 
made  an  incision  in  the  right  lumbar  region,  from  the  eleventh  rib  to 
the  crest  of  the  ilium,  exposing  the  position  of  the  kidney.  After 
section  of  the  overlying  structures,  the  position  was  reached  and  found 
to  be  unoccupied  by  the  organ.  An  assistant  was  now  requested  to 
make  pressure  on  the  abdominal  wall  over  the  growth,  in  order  to  push 
it  into  the  wound.  As  this  was  done  the  kidney  was  felt,  uncovered, 
and  grasped ;  the  capsule  was  incised,  separated  partially  by  dissec- 
tion, and  two  catgut  sutures  introduced  to  fasten  the  organ  to  the  edges 
of  the  wound.  A  further  exploration  of  the  abdominal  cavity  revealed 
the  presence  of  a  tumor  which  was  found  to  occupy  the  position  of  the 
growth  which  had  been  so  distinctly  outlined  before  the  operation. 
Pressure  on  this  tumor  brought  it,  covered  with  the  parietal  perito- 
neum, into  the  wound  below  the  kidney.  On  incising  the  peritoneum, 
the  tumor  was  seized  and  fully  exposed.  An  examination  left  no  doubt 
as  to  its  being  a  distended  gall-bladder.  A  small  trocar  and  canula 
were  used  to  evacuate  its  contents,  which  consisted  of  three  ounces  of 
biliary  pus.  The  fundus  was  now  incised  and  a  bullet- probe  intro- 
duced into  the  cyst,  which,  after  passing  to  the  extent  of  six  inches, 
came  in  contact  with  a  calculus  occupying  its  neck ;  this  was  found 
to  be  firmly  impacted,  and,  with  the  forceps  at  hand,  could  not  be 
dislodged;  it  was,  therefore,  crushed,  and  the  d6bris  pushed  into  the 
intestine,  the  freedom  of  the  passage  being  announced  by  passage  of 
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intestinal  gas.  The  gall-cyst  was  thoroughly  washed  out  and  faitened 
by  strong  silk  sutures  to  the  lower  portion  of  the  lumbar  incision  just 
above  the  crest  of  the  ilium,  being  secured  at  this  point  without  teivsion. 
A  drainage  tube  was  placed  in  position,  the  remaining  portion  of  the 
wound  was  sutured,  and  dressings  were  applied.  With  the  exception 
of  tympany,  which  yielded  to  saline  purges,  enemata,  and  rectal  intu- 
bation, no  untoward  symptoms  presented  themselves,  and  the  patient 
made  a  prompt  recovery.  For  a  period  of  two  and  a  half  months  the 
fistulous  opening  continued  to  give  passage  to  a  small  quantity  of  fluid 
mixed  with  bile.  At  the  end  of  that  time  it  closed,  leaving  the  entire 
wound  in  complete  repair.  The  patient  has  returned  to  the  perform- 
ance of  her  household  duties  in  the  enjoyment  of  good  health. 

The  operation  made  two  points  clear:  1  irst,  that  the  kidney, 
although  displaced,  did  not  form  the  tumor  which  occupied  the 
position  lower  down  in  the  abdominal  cavity ;  and  second,  that 
when  the  distended  gall-bladder  occupies  the  position  described 
in  the  above  case,  it  is  practicable  to  form  a  biliary  fistula  by  the 
lumbar  incision.  With  regard  to  the  position  occupied  by  the 
tumor,  a  statement  made  by  the  patient  subsequent  to  the 
operation  gives  information  of  value.  This  information  was  to 
the  effect  that  when  first  noticed,  three  weeks  prior  to  the  efforts 
made  in  lifting  the  wash-tub,  the  tumor  was  in  the  upper  part 
of  the  abdomen,  on  the  right  side,  in  a  position  corresponding 
to  the  epigastric  and  right  hypochondriac  regions.  On  the  day 
in  which  the  strain  was  felt,  the  tumor  changed  its  position  to 
that  occupied  by  it  when  she  entered  the  hospital.    • 

Drs.  Musser  and  Keen  {American  Jourtial  of  the  Medical 
Sciences,  October,  1884),  as  the  result  of  the  study  of  the  thirty- 
five  cases  collected  by  them,  state  that  the  location  of  the  dis- 
tended gall-bladder  differed  with  the  age  of  its  development. 
Early  in  the  development  it  is  found  in  the  right  hypochondrium  ; 
later,  it  may  occupy  a  position  in  the  lumbar,  hypogastric,  or 
iliac  region.  In  one  case  the  gall-bladder  was  contained  in  the 
sac  of  a  hernia.  The  change  of  position  from  the  hypochondriac 
region,  its  normal  position,  takes  place  gradually  if  it  occurs  in 
connection  with  the  increase  in  size  of  the  tumor.  Normally 
the  upper  surface  of  the  body  of  the  gall-bladder  is  connected 
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by  areolar  tissue  and  vessels  to  the  surface  of  the  liver,  and  the 
gall-bladder  is  "  held  in  position  by  the  peritoneum  which,  in  the 
majority  of  cases,  passes  over  its  under  surface,  but  the  serous 
membrane  occasionally  invests  it,  when  it  then  is  connected  to 
the  liver  by  a  kind  of  mesentery."  In  the  present  case  it  occurred, 
according  to  the  history  given  by  the  patient,  suddenly  and  as  the 
result  of  violent  effort.  The  effort  made  undoubtedly  detached 
the  distended  sac  from  its  connection  with  the  liver,  the  rupture 
of  the  connecting  tissues  giving  rise  to  the  severe  pain  expe- 
rienced by  the  patient  at  the  time  and  for  some  time  subse- 
quently In  these  cases  of  marked  displacement  of  the  dis- 
tended gall-bladder  it  would  seem  probable  that  a  mesenteric 
attachment  to  the  liver  existed,  which  permitted  the  wide 
separation  of  the  sac  from  its  normal  position  and  gave  such 
free  and  extended  mobility  as  was  present  in  the  case  reported 
— falling  into  the  pelvis  when  the  patient  was  in  the  erect 
position. 

The  literature  of  hepatic  disease  shows  that  the  differentiation 
of  floating  kidney  and  enlarged,  mobile,  and  displaced  gall- 
bladder has  not,  in  numerous  instances,  been  free  from  diffi- 
culty. One  case  is  reported  {London  Lancet,  March  28,  1885, 
p.  563)  in  which  the  right  kidney  was  explored  by  lumbar 
incision  for  supposed  renal  calculus.  At  the  operation  the  cal- 
culus was  not  detected,  but  the  gall-cyst  was  found  as  low 
down  as  the  groin,  containing  a  stone  as  large  as  a  pigeon's 
^%Z'  This  was  removed  by  an  incision,  and  the  edges  were 
sutured  to  the  wound  in  the  lumbar  region,  the  first  instance, 
so  far  as  I  know,  of  the  performance  of  cholecystotomy  by  the 
lumbar  incision.  Death  ensued  in  four  days,  and,  at  the  autopsy, 
a  renal  calculus  was  found  in  the  pelvis  of  the  right  kidney. 
Mr.  Wright,  the  surgeon  who  operated  in  this  case,  comments 
upon  the  coexistence  of  renal  and  biliary  calculi  as  recorded 
by  Murchi.son  and  others.  The  positive  opinion  of  the  family 
physician  in  the  pre.sent  case,  confirmed  subsequently  by  another 
physician  who  examined  the  patient,  indicates  that  the  symptoms 
of  kidney  displacement  were  sufficiently  marked  to  attract  atten- 
tion.   The  pain  in  the  right  lumbar  region,  the  absence  of  renal 
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dulness  on  percussion,  and  the  presence  of  ha^maturia,  were  all 
symptoms  confirmatory  of  renal  trouble.  The  latter  symptom, 
however,  belonged  to  a  group  which  at  the  time  escaped  correct 
interpretation — those  indicating  a  condition  of  cholelithiasis,  the 
most  marked  symptoms  of  which  were  the  quotidian  febrile 
exacerbations.  Langenbuch  {Mfd.  ChromcU\  1887)  directs  at- 
tention, in  his  remarks  upon  the  pathology  of  cholelithiasis,  to 
the  occurrence  of  a  form  of  intermittent  fever  as  a  consequence 
of  chronic  inflammatory  processes  in  the  bile-ducts  and  the 
tendency  to  hemorrhages  associated  with  the  affection. 

The  successful  termination  which  occurred  in  the  above  case 
is  in  evidence  of  the  comparative  freedom  from  risk  in  opera- 
tions of  magnitude  upon  the  organs  of  the  abdomen  under 
modern  surgical  methods.  Free  manipulation  of  the  kidney 
with  splitting  and  dissection  of  its  capsule,  combined  with  sec- 
tion of  the  peritoneum,  incision  of  the  distended  gall-cyst,  crush- 
ing of  the  stone,  and  pushing  the  debris  into  the  intestine,  weie 
procedures  which  the  patient  submitted  to  with  very  little  con- 
stitutional disturbance.  Further  illustration  is  afforded  of  the 
value  of  cholecystotomy  with  the  formation  of  a  fistula  over  the 
operation  of  cholecystectomy  in  cases  of  empyema  of  the  gall- 
bladder. The  simple  character  of  the  operation  must  commend 
it  as  presenting  a  minimum  degree  of  risk.  The  removal  of  the 
impacted  gall-stone  by  crushing  and  pushing  the  debris  into  the 
intestine,  is  a  method  which  should  be  employed  in  preference 
to  its  removal  by  incision  of  the  duct.  In  doing  this,  care 
should  be  taken  to  avoid  rough  manipulation,  lest  injury  be 
inflicted  upon  the  walls  of  the  duct. 


I  N  D  B  X. 


Abdominal  surgery,  modifications  in  the  technique  of,  6$ 

Address  of  the  President,  i 

Agnew,  D.  Hayes,  remarks  upon  hernia,  47 

remarks  upon  sarcoma  of  tonsil,  60 

remarks  upon  gangrenous  hernia,  207 
Arteries,  primitive  carotid,  successful  ligation  of,  187 

Barton,  J.  M.,  digital  divulsion  of  the  pylorus  for  cicatricial  stenosis.  97 

remarks  upon  divulsion  of  the  pylorus,  113 
Briggs,  William  T.,  remarks  upon  gangrenous  hernia,  207 

Cabot,  A.  T.,  relief  of  anchylosis  of  temporo-maxillary  joint  by  osteotomy  of 

the  neck  of  the  inferior  maxilla,  1 1  $ 
C  ARM  ALT,  VV.  H.,  remarks  upon  the  early  diagnosis  of  malignant  growths, 

23 
*.  HEEVER,  David  W.,  President's  address,  i 

sarcoma  of  tonsil,  57 

remarks  upon  sarcoma  of  tonsil,  62 
Cholecystotomy,  217 
Conner,  P.  S.,  remarks  upon  the  early  diagnosis  of  malignant  growths,  21 

remarks  upon  sarcoma  of  tonsil,  61 

remarks  upon  gangrenous  hernia.  208.  214 

Dawson,  W.  W.,  remarks  upon  hernia.  48 

Dennis,  F.  S.,  remarks  upon  early  diagnosis  of  malignant  growths,  18 

remarks  upon  gunshot  wounds  of  the  intestine,  153 
Drainage  and  drainage  tubes,  application  of,  in  the  treatment  of  wounds,  73 

Gross,  S.  W.,  obituary  notice  of,  xxi 

Hernia,  comparison  of  methods  adopted  for  cure  of,  25 

Hernia,  gangrenous,  surgical  treatment  of,  191 

HoMANS,  John,  successful  case  of  nephrectomy,  1 57 

remarks  upon  successful  case  of  nephrectomy,  165 
remarks  upon  anti-tubercular  power  of  iodoform,  94 
remarks  upon  digital  divulsion  of  the  pylorus.  112 
remarks  upon  treatment  of  nephralgia,  183 


224  INDEX. 

Intestines,  contribution  to  the  history  of  gunshot  wounds  of,  123 
Iodoform,  anti-tubercular  power  of,  85 

Keen,  W.  W.,  remarks  upon  hernia,  53 

remarks  upon  gunshot  wounds  of  the  intestine,  152 

remarks  upon  treatment  of  nephralgia,  184 

remarks  upon  gangrenous  hernia,  210 
KiNLOCH,  R.  A,,  remarks  upon  early  diagnosis  of  malignant  growths,  22 

remarks  upon  digital  divulsion  of  the  pylorus,  1 1 1 

remarks  upon  gunshot  wounds  of  the  intestine,  151 

Lane,  Levi  C,  successful  ligation  of  primitive  carotid  arteries,  187 
Lange.  Frederick  E.,  remarks  upon  successful  case  of  nephrectomy,  162 
remarks  upon  treatment  of  nephralgia,  182 

Malignant  growths,  early  diagnosis  of,  9 

Mastin,  Claudius  H.,  comparison  of  methods  adopted  for  cure  of  hernia, 

25 
remarks  upon  hernia,  55 

remarks  upon  gunshot  wounds  of  the  intestine,  1 52 
McGraw,  Theodore  A.,  remarks  upon  anti-tubercular  power  of  iodoform. 

94 

remarks  upon  gangrenous  hernia,  211,  215 

contribution  to  the  history  of  gunshot  wounds  of  the  intestine,  123 

remarks  upon  gunshot  wounds  of  the  intestine,  1 54 

remarks  upon  treatment  of  nephralgia,  182 
Mears,  J.  EwiNG,  remarks  upon  anti-tubercular  power  of  iodoform,  95 

remarks  upon  digital  divulsion  of  the  pylorus,  113 

remarks  upon  gunshot  wounds  of  the  intestine,  150 

remarks  upon  gangrenous  hernia,  209 

cholecystotomy,  217 
Michael,  J.  E.,  remarks  upon  anti-tubercular  power  of  iodoform,  95 
Moore,  E,  M.,  remarks  upon  successful  case  of  nephrectomy,  162 
MuDD,  H.  H.,  remarks  upon  gangrenous  hernia,  213 

Nancrede,  Charles  B.,  gunshot  wounds  of  the  intestine,  147 

remarks  upon  treatment  of  nephralgia,  183 
Necrology,  report  of  committee  on,  xxi 

Nephralgia,  free  division  of  capsule  of  kidney  for  relief  of,  167 
Nephrectomy,  successful  case  of,  1 57 

Pancoast,  William  H.,  remarks  upon  successful  case  of  nephrectomy,  164 

Peck,  W,  F.,  remarks  upon  gangrenous  hernia,  209 

PiLCHER,  Lewis  S.,  anti-tubercular  power  of  iodoform,  85 

President's  address,  i 

Pylorus,  digital  divulsion  of,  for  cicatricial  stenosis,  97 


INDEX.  225 

RlCHAKOSON,    Maurick   H.,   remarks   upon   earU    diH-^nnsi^   of  nvilik^nant 
growths,  24 
remarks  upon  hernia,  47 
remarks  upon  sarcoma  of  tonsil,  62 
remarks  upon  successful  case  of  nephrectomy,  164 
remarks  upon  digital  divulsion  of  the  pylorus.  1 1 1 
surgical  treatment  of  gangrenous  hernia,  191 
remarks  upon  gangrenous  hernia,  2 1 5 

Sarcoma  of  tonsil,  57 

Stimson,  Lkwis  a  ,  modifications  in  the  technique  of  abdominal  surgery. 


Temuoro-maxillary  joint,  relief  of  anchylosis  of,  by  osteotomy  of  the  neck  of 

the  inferior  maxilla,  1 15 
Thompson,  J.  Ford,  remarks  upon  hernia.  51 
Tiffany,  L.  McLane.  remarks  upon  hernia,  49 

free  division  of  capsule  of  kidney  for  relief  of  nephralgia,  167 

remarks  upon  treatment  of  nephralgia,  185 
Tonsil,  sarcoma  of,  57 

\'anderveer,  Albert,  remarks  upon  sarcoma  of  tonsil.  60 
remarks  upon  gangrenous  hernia,  212 

Warren,  J.  Collins,  early  diagnosis  of  malignant  growths.  9 
Weeks,  Stephen  Holmes,  drainage  and  drainage  tubes  in  their  application 
to  the  treatment  of  wounds,  73 
remarks  upon  gunshot  wounds  of  the  intestine,  1 54 
.  remarks  upon  successful  case  of  nephrectomy,  163 
Weist,  J.  R  ,  remarks  upon  hernia,  55 

Wounds,  drainage  and  drainage  tubes  in  their  application  to  the  treatment 
of,  73 

Yandell,  D.  W.,  remarks  upon  hernia,  50 

remarks  upon  gunshot  wounds  of  the  intestine,  146,  152 
remarks  upon  treatment  of  nephralgia,  184 

»5 


RD 

1 

A^8 

V.7 

Biological 
&  Medic&I 
Serial* 


American  Surgical  Association 
Transactions 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 

UNIVERSITY  OF  TORONTO  LIBRARY 


STORAGE 


